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The  study  Management  strategy  of  these  independent  study  activities  ( I & II ) is  to  provide  a comparison  of  the 
results  of  the  Concept  1 & 2 definition  and  cost  studies  with  requirements  as  inferred  from  NRC  and  NAPA  advise.  This 
provides  NASA  with  a basis  for  considering  modifications  to  the  SEB  produced  RFP  as  required  for  a cost  effective 

CDSF. 


This  report  documents  the  results  of  the  NASA  In-House  CDSF  Studies.  It  consists  of  two  volumes: 

Volume  I - Commercially  Developed  Space  Facility  Configuration  Concept 
Definition 
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Volume  II  of  this  report  also  documents  the  Final  Cost  and  Economic  subtasks  performed  which  include  (1)  the 
required  lease  versus  purchase  trade  off;  (2)  concept  definition  estimates  for  the  two  CDSF  concepts  defined,  which 
includes  development,  production,  operations,  launch  vehicle  integration  and  utilization,  and  life  cycle  costs  which 
includes  resupply  and  maintenance;  and  (3)  an  economic  return  on  investment  analysis. 
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(6)  KSC  - GROUND  PROCESSING  & OPERATIONS  ( MOSAKOWSKI,  LYON,  MORGAN  ) 
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SUN  TRACKING  SOLAR  ARRAYS  IN  THE  ATTACHED-TO-ORBITER  MODE 


Command  and  data  management  requirements  specify  communications  through  the  NASA  Tracking  and  Data  Relay 
Satellite  (TDRSS),  or  alternate  system,  at  data  rates  of  at  least  16  KBPS,  shared  among  facility  housekeeping  and  user 
equipment.  Data  storage  and  retrieval  capabilities  are  required  on  board  when  direct  communications  is  not  possible.  A 
command  uplink  of  1 KBPS  is  required. 
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Microgravity  acceleration  accommodation  levels  that  have  been  experienced  on  past  Shuttle  missions  are 
represented  here  with  an  example  from  CDSF  study  reference  6.  While  the  nose  forward  in  the  direction  of  the  flight  path 
allowed  the  entire  cargo  bay  of  the  Shuttle  Orbiter  to  be  encompassed  in  a one  micro  g steady  state  envelope  as  shown, 
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As  documented  in  the  CDSF  study  reference  6,  planning  for  the  USML-1  (United  States  Microgravity  Laboratory 
Mission)  using  the  SPACELAB  module  scheduled  for  March  1992  is  shown  with  the  Shuttle  Orbiter  oriented  in  a flight 
mode  orientation  with  length  the  of  its  cargo  bay  aligned  to  nadir  and  its  wing  tips  aligned  in  the  direction  of  the  flight 
path.  This  flight  orientation  is  also  not  entirely  stable  as  VRCS  thruster  firings  are  predicted  to  occur  at  least  every  20 

« . ■ ■ _ _ I - I _ 


CO 

CD  C 0 

1* 

&S 

aj  3R 

e £ 
o o 

8 w £ 
O s>  8. 

c CO  a> 

* 8 « 
to  O £ 
O C 

IS  o 

<0  3 CM 
to  lO 
CD  '■&  c 

E o o 

> c 05 

o $ -E 

c ■>.  "O 
O o ® 
•K  C fi 
<D  ft 

t3  i U 

| 

li! 

CO  - > 
_ -O  > 
© CO 

0 £ a> 

1 ti 

(/)  3 X3 

>5  in 
■o  > o 
co  p •£ 

£ a.  £ 
« c 2 

« .2  ■§• 
w CO 
C CO  CD 
CD  c C/3 
t t 0 


C T-  *_ 
o CO  O 

w W .9- 
E co  w 

W CD  O 

!c  .c  *= 

*-  •*-  OJ 
0)  CD  CD 
r £ 

• 5 •- 

co  i= 

£ ^ C 
3 © $ 
C t;  O 
c © -C 
E o to 


RACO  STUDY  EXPERIMENT  DEFINITION  SUMMARY 


t: 

© 

Q. 


in 

<0 


tn 
in 
>» 

2 © “O 
< © ■§ 

■D  S I 

% | .§ 

W ffl  a) 
c E -Q 

c 0 2 

t Cl 
0 x -O 

t8  2 
S 8 £ 

cc  of 

c Q 5=  C 

m_  © 

X O 

tJ  /—  k_ 

c S © 

© ^ 

a 5 w >« 

n — r- 

<1U  O O 

111 
C L-  05 
© <0 
T3  ^ ^ 

* © c 


■a 
© 

CO  t/5 
2 ft! 

o © 

2 u- 

« i 8 

0 ° 

1 >•  ® 

E < Z 
© . o 

1 g c 
_ o .2 

S»  t 
© o 

‘ Q. 


© )= 

O © 

C o V° 

£ ® £ 
^ -o  CO 

£ o 


o 2 


>» 

c 

© 


o 

CL 


s c © 

© r-  4= 


© ® -C 

E 5 .9 

3 CO  -c 

8 % t 

■°  2 O 
C/5  ~ 

© © © 

ill 

|el 


© 
o 

2 
© a. 
o co 

© 00 
in  oo 

_Q  CD 
© *“ 

© 


■a  ~ 

© £ 
w © 

© E 
so  S 


© 

o 

c 

© 


o © 

— c 
© .2 


| < 

© <_  -p 

9-  -n  - 


© 

c 

© 


© 

w- 

© 

5 

© 

> 

© 

$ 

»- 


x ■o 

© 3 
© w 

£ O 

l< 

DC 

© 

E « 

1 I S 
© © © 
© g 2 

.9  O 2 

§ © © 

2 £ T3 

c © 

E w 
o <© 
O o 


c © 
■2  to 

8-  c 
E o 

© S 

0 N 
© © 
S'  £ 

1 E 

• § 

w o 

£ 8 
t 2. 

in 


TO 
© 

■a 

!| 
ffl  so 
.©  in 

2 O 

TO  00 
© © 

E tn 

3 fS 
w © 

© E 

0 -j 

2 I 

C/5  <<S 

I§ 

= 1 S 


c © 2 i_ 
.2  £ E o 

© m 


© -p 
x o 

CD  © 
C U- 
05  05 

18 
•*“  © 
05  SI 

c - 

i | 
"s  J 

E o 


in  .52 


© % 
N O 

3 © 
C CL 

.2  in 
in  © 
in 


LL 

05 

Q 

O 


c 

g 

‘■*3 

& 

o 

5 

© 

CL 


ns  © 
2 © 

0 £ 
8 8 
- | 

1 c 
> « 

© © 

i J 

© o 
> > 


in 

© 

5 E 

CL  2 
© 05 
CO  O 

*-  CL 
X 

(D  ' 

c o 

© © 

F 

l—  o 
^ O >, 

© Z 

- g S 
t=  E o 

© © © 
P oi  > 

— 0-0 

© £ 3 
cl  _ in 

© .©  U- 
O 05 

1 8 

- 1 1 
8 ° J 

u_  C I 
05  © ~ 

8 m £ 


© ^ 
© 

-g 

TO 

c 


I -8 

F P 


c *5  © © --  O jB 

op  <—  ' — - 


c 

© © C 

P £ 0 

IS? 

BX  S 
© >«= 
"O  o 
© © in 
in  a.  — 

3 05 

£ o 9 
© E 

s © © 
© .2  Q. 

c 3=  x 

© o ® 

•I  < S 

&<  3 

© ^ 

o 1 

0 g 

< 3 

oc  a 
co  o © 

rl- 

05  W o 

1 » ® 

3 F 
© 

CO 

- £ o 
© ce 
F CL  05 

E .£ 
o c 
o c 
^ 2 
2 CL 


■O 

c 

© 

o 

© 

c 


© 

T3 


CM 

CO 


RACO  EXPERIMENT  DEFINITION  STUDY 


3 


u 

2 


i-  >-  hi 
<o 


Q. 


co 


CO 


RACO  STUDY  POWER  REQUIREMENTS 


c 

o 

Q. 

£ 

3 


c n 
Q 

c ° 


a) 

> $ 
TJ  O 
3 CL 


co 


CD 


O 

o 

-X  T 
cO  ^ 

CL 

C i2 
« § 
& S. 

2 q> 
® n 

«0  CO 


(D 


T3  CD 
CD  ~ 


(O  cn 

8 2 

< § 
ac  to 

£ 

p i 

TO  | 


& 


s 


w .9 

O JZ 

- 5 
c _ 

$ c 
O CD 

* I 
M 

co  2 

0 o3 
E $ 

£ a 

CT  ® 
CD  CD 

k-  (0 

1 S 

5 TO 
Q.  TO 
•*—>  +—> 
TO  W 

E a 

■5=  W 
0)  C 
CL  5 
X 5 
TO  O 

>>  15 
■a  ^ 

3 N' 
(7)  T3 

° -i 

O .2 

< XJ 

ac  to 

a>  to 
CD 

z O- 

0 i-1- 
ac 

1 co 
£ .* 
I = 

to  & 

< * 

CD 

x: 


c 

TO 


co 

CD 

E 


CD 
CL 

<xi  X 

“CTO 
TO  3 
^-i-O 

13  f'' 

a-  «=  — 

(U  CD  TO 

^ £ o 


TO 

C 

TO 


E to  ~ 

® O O 

| s 2 

05  CO  TO 
5 8 2 
= C ® 2 

TO 
CO 

c 
o 
co 
co 


o E 


o c 
TO  .2 

E 2 £ 
TO  TO 

CD  Q.  TO 

« TO  TO 
is  _ -a 
n.  c o 
® 8 £ 
~ .i  e 

TO  TO  § 


TO 

TO 

TO 

-Q 

C 

TO 

O 

CO 

< 


a 

x 

TO 

T3 

TO 

C 

in 

£ 

o 

a 


■a 

TO 

-o 

TO 

TO 

c 


C\J 

TO  c 
W q3 


TO 


TO 

0 £ 

to  55 

O)  TO 

2 £ TO 
52| 

TO  CL 

*s  £ 

TO  o TO 

> TO  Q 

> <D 

1 I I 

c 
TO 
£ 


"O 

TO 

5 

2 

> 

TO 


TO 

n 
P To 

I 

* 1 
TO 

E 

TO 

"5 

S’ 

s % 

O 

■O  TO. 

2 <D 
CO  O) 

8 I 

< CO 

“=  E 

li 
| I 

CO  _r 
is  73 

3 CD 

J?  to 
c — 
O co 
O TO 

& ! 
Q £ 
3 
>.  w 

4-< 

— O 

n c 

CO  co 
CL  c 
CO  TO 

o o 

CO 


CD 


O 


"O 

TO 

O 

3 

"O 

TO 


C 

g 

CO 

co 


CO  CD 
CD  £ 

I £ 

g S 

8 TO 


CO 

ts 

CO 

5 
cr  o 
to  = 


s 


(SJJ.VM01I*  001) 
H3M0d  30VH3AV 


EXPERIMENT  NUMBER 


RACQ  STUDY  EXPERIMENT!  OPERATIONS  SUMMARY 


§ s S I 

E c c Q. 

fesi  i 
a © 

© W 8 © 

® o © W 
l/J  o c 

IBS2 

2 c E © 
© © © © 
25)  jj>| 

(fl  i w m 
C „ CO  E 
O CO  © 

© c E £ 
c © £ -9 
.0  E c © 

AS  © 3 £ 

C .£  C.  i= 

© o-  C o 

T3  © © gj 

c ^ E S 

S 2 ® 2 

© © 2.  £ 

3 © g 2 
cn  o.  © 
? °^a 

8 5 « I 

u_  E -c  w 

CO  9-  05  © 
Q uo.  "q_ 

O a-  _ s 
© w 3 

o | | E 

(O  m 

.2  ^ Jc  ■§ 


S o 
£ $? 

£ o 
© 

!=  W 

3 © 
w © 

£ o 
© x 

E © 
E c 
o — 
a <0 
© 

w c 
© £ 
E *- 
*=  c 

c E 

2 © 

© © 
> o 

© | 
"D  "O 

3 £ 

W 

O w 

o © 
< © 
« E 

® © 
*-  o. 
<-  x 
.£  © 

T3  © 
© -C 
CO  ** 


o 


o 

o c 
© 


g J2 

8 S . 

© E >> 

o .i=  .3 
w = © 

.©  ST  © o 

E 2 | © 

gS  5 

Q.  © C 

O — 


© 


-2  © 

© "S?  © © 
5 © - o 


© o 
■°  8 

£ c 

1! 


2 .9 

■*— ' L. 
*_  © 
O C 
© 

© o 
© © 

2 c 
o 


a u w y 
8 & 0 * 


© 


A * 
© £ 


9 ■©  O)  -D 

— r r- 


•X  c 
o © 


© 

T3 

c 


5 © % I 
B -c  > 
§ & 2 

E X3  o 


© 

c 

© 

E 


II 

© -o 

© I n 
£ cm 

o 2 

% 

LO  „ 

^ o 
c © 

0 £ 
■*=  9 
© © 
c © 

I ! 

fc  £ 

Q.  S 
x 

© o 

© £ 
n o 

w ’■§ 
£ 3 

li 


o. 

© or 
© ^ 

© m 

*'  X 

B =o 

>5  © 

^ & 
~ < 

© © 
E 2 
c 

o o 


© 


© 


c 
© © 

£ © 
o 3 

■S  “ 

© E 

o. 

0 2 
O)  — 

c 


o 

k_ 

o 

E 

© 

c 

o 


© 

E 

c 

o 

> 

c 

© 


© O) 

© o 


3 

cr 

© 

k_ 

© 
-*— * 
c 
© 
E 


o 

E 

© 

c 

o 

© 

© 


© - 
CL  ©. 

x 5T 
© © 

>»  *- 
T3  © 

3 £ 

© 

© 

O © 

O E 
< *= 

DC  C ^ 
5 © 

© = O) 
£ — c 
© o 

*5  o - 


S=  O 


© 

>> 


^ © 

8 © - 
™ CL  © 
> O D 

© © O 
© > CO 
E © *- 

•^  © ° 
o m c. 

£ © 


© 


c t= 
< .£  © 


© © •£ 
Ex© 

© © T3 


O 

C 


5 £ 

>-  ts 

© £ 
© w 

-©  o 
© *■* 
■p  w 
y *- 
© C 


M C © © 

~ i E - 

o © © © 

-C  x — • 

5 © ^ 

© o 

52  O 


© 


■o 

8 .£ 

S ■© 
© © 

© © 
© 

>.  £ 
C CL 

° © 

© « 
o C 

o 


tf 

Q.  -© 


w n 5 , j_  ._ 

£ < -Q  cvi  .2  <S 

dc  c in  £ "§ 

E 
E 

© 6 o 


O) 


© 


o 


o • 
© .1  £ 
® o > 


o 

© 


© 

© 


C V$  £ © 

e s 5 = g . 

w ^ s f 

> ® © IS  5 

© © © © 2 

■“  "p  ^ © O) 


© 


c 9 O 9 E 
■5  i £ 2 .9 


S © 


© 


o 

u- 

o 

E 


g E =© 

- | 8 © 8 - 

c S O ■©  © O 

.9  < « = _ *■ 

2 © © 5 .9 

© O x:  05  to 

_ = £ .2  O E 


© 


© 


S | 5 £ - w 
O © ° 5 -2  B 

m -*— > c m 


© 


o 


w 7T  © 

© © .2  o o 

■3  ® ■>  .©  ^ "o 

© 0 © © 2 ig 

^ © © 0 3 2 

© T3  £ © ©■  o 

© e o £ o 

.i  £ © 0 8 8. 

I w 

X — -C  0 c 

© © C\J  E 

n C t-  +- 

8 g B * $ 

< » 2 e -o 

0 O "O  S 

==  2 ■£  £ W y 

© © O © — o 

c to  © © 8 E 

.9  s £ 0 ~ c 

c = B © 

o 

© 

Si  © 

W © 

>»  w 


E © 


© 


.£  © 
L.  •“ 

© — 
©■  © 
X 0 


CD 


E 5 


2 £ 


8 g 5 1 ^ 

X Q © 9 ?r 

© o E ,r 
© ■£  ffl  E 

- - E © — 

.®  © © c 

3 © £ ’>, 

> © 9^  -g  s = 

^ ">  £ © o © 

O L.  fl) 

© >,  Q.  £ 

E © ©■ 


>. 

■O 

3 

W 

W 


c 

o 


© 

JD 

© 

> 

© 


o 


u C w “ 

© -^  Q.  *1.  © 


O 

CM 

CM 

in 

c 

g 

+3 

o 

© 

M 


CO 

CD 


RACO  STUDY  EXPERIMENT  OPERATIONS  SUMMARY 


(oo/o  001) 

N0I1VU31300V 


EXPERIMENT  NUMBER 


COMMERCIALLY  DEVELOPED  SPACE  MISSIONS 


o 

co 

co 


w 

c 

CL 

O 

CD 

> 

(D 

"O 


CD 

k_ 

CD 

JZ 

C 

£ 

o 

•C 

CO 

co 

CD 

> 

'JS 

o 

CD 

S' 

o 

c 

CD 

E 

415 

T> 

C 

3 

CD 

CO 

CD 

X: 

TD 

CD 

x: 

CO 

s 

CO 

to 

(D 

CO 

CD 

O 

c 

CD 

© 

© 


>» 

■o 

3 

CO 


CO 

Q 

O 

© 


$ 

© 

> 

2 g 

< i 

c 

© 

o 

CO 


o> 


8 © 1 
O N tr 


co  .j=  C 


© .9 

2 c 
E © 

2 E 

CO  2 
c •*- 
.9  c 
■ti  o 

C -i= 
«=  f 0 
© •> 
-O  6 
c -o 

O I- 

■5  o 

2 o 

3 © 
O)  > 


C 

o 

2 

© 

© 


c 

o 

o 


Q 9 ~ 


w © 


.2  12 
^ © 

© 

© o 
co 

o 8 

8 8 
£ © 
© © 

T3  © 

CO  H_ 

8 « 
° o 
2nr*  >— 
s © 
© © 

CO  o 
© 

- © 


£ ° 
© o 

O)  © 
© 

p © 
© 

O) 
© 
■O 

uo 
+1 
© 
c 
'© 
c 
'© 
E 
o 


.£ 

I 

© 

© 

T3 

© 

O 

c 

© 

k- 

© 

© 

u 

© 

n 


•o 
© 

o © 
P c 


'-  © 

■o  ® 

© £ 


c «= 

I 8 

© 

© 

>.  <0 

s e 

o 

w c 

© 3 
XI  *- 

9 

O 

Iff 

.9  2 

© 3 

£:  -O 

C -C 

o o 

0 -8 

8 >> 

•£5  © 

E 
© 

■°  * 


C <D 

8 2 

2 $ 

o>  © 
*•=  c 
© 


© 
_x 

9 < 


* 2 g 

05  ^ © 
o c © 

it  © "D 

.2  © o 
E E E 


$ © 
T3  £ 

© © 
■9  8. 
© 


© 


© 

© 


3 - 

O’  *0 

w 
3 

_ O 
© x: 

© c\j 
© ■>- 

1 = 

E 8 
s * 
fB 

■o  -o 
■2  o 

2 ’= 

1 8. 

2 s © 
O W 

© o 

© p 

to  c 


© 


VL*  W — 

r\  ‘-^ 

CL 
© 

o o 
© o ^ 

O © © 

E © ! 

S 5 8. 

s 8 3 
— -♦— * 

M 0^ 

© © s 

•fc  © 

Q.  © 
© Q. 

9 © « 
.9  *0  © 
.•fir  — © 
.9  — 

“ "SS 

o <0 

t 3 


© 

■o 

c 

o 

CO 


© 


© C 

•o  © 

a I 
% s 

© 8 

E c 

<1>  O 

**♦—'  . L. 

3 © .©  O 

cl 

2 © O Q. 
^ O W © 
>*090 


© 

M X .. 

! r £ 

0 o 


■O 

© 

c 

o 


o E .2 

•|  I 

© x 
E © 


CM 

10 


c 

© 


© 

c 

© 

o 

© 


c 

o 


c 

_ o 
c ^ 

P o 
>,  © w 
■K  © ® 
o - 

> -O 

g 8 2 

Q-  w ]2 


<0 


© 2 

< B 
© 

© 

n 


© 

r-  © 

S 3 & 

■g  f & 

” - d 

I g I £ 

IIS 2 

<D  y' 


3 

cr 


* c 
:s  © 


© # 
■M  Q_ 

o 

u O I C 

| I 1 

1 ® 8 

P X 

2 8® 
'^  © o 


•■«=  o 
c 
3 


* a 


© $ 

® LL  8 
c ■£ 

o S I 

x •*-  © c 
® o)  00  2 

2 ©~ 
o o C 
— ro  cs 


© 'ji 

^ E Q. 
(/) 


3 

■O 


© 
03  o 


© -c 


2 o 

c 
o 


3 © 

w «*-  o 

© ° v_ 

T>  > -S  O 

S -^  © 

© c P 
.9  o o. 

•O  -g  o c 

© © -T7 

tr  © © 

o.  © >_c 

©«x>*- 
« o -o  © 


o ® 2 

© -g  © 
> 
o 


© 

o 


o 

3 

•o 

© 


P Q 


2 © - 


©0.0 
©s| 

o 


c 
o 

w O E 


w ^ .9  o 

! I & a 
© 


© 

© 


8 03 


© 

■o 


a fid 
© 


© 

c 

o 

*—» 

3 

o 

> 


© o © 
© © 

C o 


2 H 

Q. 

T3 

C 

© 


© © 
CL 
© 


© 

C 

© 

E 

© 

I S 
© •*= 

e i 

© X3 

© B 
^ w 

■2  .2 
g o 
8 2 

c B 
o 

H_  O 

° o 
© © 
E > 

O) 

■o 
c 
© 


I 


c § 
?.9  £ 

2 © 9 

I S 

E © 
c c ^ © 

OO^TJ 

2 _ © E 

® “ O 2 
© c o 51 
o § b?  o 

0 o ^ Q.  © 

© o C 

■^r  O © c 2 

> £ ® to 

- £ £ ! ® 

1 “8  a? 

5 9 x c 

o 9 « © o 

Q.  -i  Q.  ^ o 
- -2  © $> 


^ 03  - X-t:  *- 

c 8 I 8 § 'i  ! 

— © ■*=*-  O 03  c 


O 

X3 


— 3 

/IN  * 


_ O 

3 u-  2 

c CO  o 

D E 
o c 


o 

o 

c 

o 


5-s£oQ:| 

= o ® § 


c 
o 

■O  --5= 

c 2 

0 © 
S © 
c o 
ij=  o 

8 * 

c f 

■8  3 

1 § 

,2>  £5 

8 e 

0 5 

o — 

©'  -O 

E 2 

« 8 
© "O 

© 

.2  % 
+-»  — 
CO 


® 5 s 

j-  3 © 

8 8 8 

© .2  2 CO  ® 

I ® O ^ n 


© .03 

S C 

O O 


■o 

c 

© 


C 5 ’-5  3 S c 
■o  o > -P  45  "o  o o 

1 1 5if £I 1 

^ s t P <0  n c 
O t ^ 

o § 0 O 1L 

■o  o 9 95 

2 « .2  £ Q 

*s  © l o J 

_.?!! P 

w -o  1 g-  O .fif  ® 

e © 9 ® -J  * 

£ ^ te.  ^ O lU  ® 


o 

© 


& 

-O 

x: 

03 

x: 

© 

© 


w 

© 3 

© -g  O’ 

S > 2 

© 2 « 

© Q.  is 


© 

C 

® t 

o 8 

Q.  -M 
CO 

o 8 
o fc 

(0  4- 

CL  -C 
CO  .03 


•o 

c 

© 


® i*  £ o 1 

I 2 « 1 ffi 

to  2 .-e  ^ E 

& I £ i | 

o E © 2 .9 

CO  5K  ■«  3 | 

« s o.  © E 


o 

3 

© 


■X  © ® 

2 § £ £ 
© O ^ o 


o 2 o 
© ■£  0 8 ~ 

8 c ffl  § 1. 

•«  S J5  .2  03 

“ 8 a. 


© C w ^ 

00©© 

— .toe 
Q.  > © © © 
o o St 


Q.  C 
© 


>_  CL  u to 
© U © © 


CD 

CO 


COMMERCIALLY  DEVELOPED  SPACE  FACILITY  MISSIONS 


cdsf5 


I 


o 

t" 


nasa 


PRECEDING  PAGE  BLANK  NOT  FILMED 


to 


LU 

1 

cc 

LU 

Q_ 

X 

LU 

LU 

H 

< 

Q 

Q 

Z 

< 

o 

> 
Q 
Z> 
I — 
CO 

LL 

co 

Q 

O 


© » -o 

loin) 

© ~ © 
Q.  CO  O 
X — C 
© © 

- Jrt  ° 
to  © co 

.2  E 

s I 

CD  CO 


y < 


© 

O 

© 

Q. 

to 


W " < 
© t CO 
.2  o < 
(/i  a z 

W CD 

E " o 

u.  2 © 

co  ~ S’ 

Q -ft 

o ° 

O rr 


■O 

© 

5 

o 

c 


© .2  to 

E o © 

9-  © to 
o to  — 

© r-  © 

> •=  .c 

© *,  — 

■°  © E 
o .2  2 


to  to 
c © 
o o 
c 

© © 
© © 

-g 
to 


© 


3R  © 
2 c 

9-  ° 
o ^ 

© c 
> •>= 
© © 
TJ  T3 


C 

o 

o 


>. 

■Q 

3 


w 


© 

© © 
w 

.11 

C c !c 


© is 
© 2 
_a  E 

„ Q. 
2 ° 

” s 

_c  © 

o -o 


*85  « 5 


© 

■o 


© 
SI 

c 

.2  E 

© 2 

§ T3 
3 © 


C 

o 

'© 


© 

© 

c 


© 0 
E o> 


o © 

a 5 

3 © 

© Q 
O 2 
W 
© 

© 

TJ 


© 
o 
o 

3 

w 

© 0 


o 


c 

o 


© 

C N 
° 1 


TJ 

© 
-« — ■ 
C 
© 
w 
© 


o 


© 
E 
E 
o 

Q.  O 


C C 

.2  I 

*.  © 3 
C 0 © 

2 9 X 

! © 0 

o o c 
0 o 2 
> *-  © 
© .c  w 

^ E 

© © © 

■c  o | 

t-  © 

£ *8 

Jol 

3 © £ 
8 © "S 


■a  E 


© © © 
o > 0 

Sr  © "O 
O <D 

! f £ 
2 =1  .2 
cn  > x: 
2 •-  5 

Q-  j-  © 

< © £ 
CO  > ® 
c 


Q. 

© 

O « 

Cl 

o © 

O "O 
© TJ 
W 0 

© o 

c o 

!.l 

X CO 
0 © 

c E 

5 CO 

Sa 

c k. 

S 8 
£ « 


© 

sz 


0 g 

If 

Is 

0 Q. 

© 

© *- 

£ .2 
*♦—  -C 
O 


E o - 
© 


© *_  3 

-C  o O" 

© 

£ © " 

> © 8 

.2  .c  -ST 

© .2  S 

■d  -i  E 

© > -c 


E 
© 

£ o> 

O)  2 

© CL 

>> 

C > 
TD  2 
© O) 


£ ° 

2 T5 
© © 
"O 


© 

k_ 

© 

© 

E 


© — 
© c 
Q.  .2 

4-< 

m CO 

© Q 


© 
a. 

X 

© 

© 

§1 

CL  C 

© 


O ~ "O  fr 


7k  ■o 


© 


^ >,  .i= 


c c 


Q.  C I 

c TJ  8 

© c 
1 « € 
© 0 2 

8 © 


c 
•2  o 
2 CT> 

£ «= 

© .2 
o tj 
2 © 
v_  W 

o c 

-X  -Q 

© © 
si  © 

T3  © 

© is 

© 2 

*♦—  U 

_ © 

=>  2 
> = 

© 5 

-C 

go© 

2 r c 

© 5 .9 

■tr  _ w 

5 ^ w 

— = c 


© 


i—  2 © 

.fcj  "O 

o>  © 
O p 
O I— 


© in  © 

1=)  o 

0 ® <o 

2 S TJ  Cl 

2 3 CO 

c c 3 

Q.  C © ° C sr 

><  O fr  © O o © 

© 2 O to  ^ -c 

c 2 n £ .©  m *" 

— © 3 0 E "E 

9 © Z.  © © 

© “ (Urn 


E 

— © 
o ■© 

vj  U © 

*5=  © © 

© .2  LL 


CO 


iv  ~ _4.  _ © tu 

t-  « © x:  o 

© c c ^ o.  *-  .Q 

o © n>  ^ t C 
>,  o E ^ ^ O o 

^ |6  5 2 I 

© -o  . LU  o to 

>»  © © fN.  o .«  -g 

■a  ^ -tt  Q3  < .2 


3|I®i  ® 

to  2 c CO  -o 

o;  ©■  2 © c 

--  ^ rt  ~ o 


tr  = E 

E -Q 
E © LL 
© ©-  CO 
Q.  « Q 

w .2  o 

© © r, 

© 3 8* 

.■©  o>  = 
■a  y=  ■© 
c c c 
© o © 
o o .c 


o:  ©■  s © c 

0 S 2 w 6 S 

s c s 1 1 « 

‘ 2 I ? « 3 

© © 73  c © .9 

£ ■©  C O R © 

£ S § * S 8 

8 SaS^ih 

<5  f.  r 0 S Q 

2 © *-  ©■  c O 

3 © T3  0 . 

° « § | “ S 
© c 5 
© ^ n>  CJ)  © T3 
O 9*  r >-  ffl 
T3  — © = © -O 

.2  © 2 "©  o o 

■§-  •-©  i °- 

2 S “ 3 1 s 

S © § 1 « i 

■*=  .i  5 ^ 

© © 9 t o 

1 g-  •©  © o '© 

2 © C LL  © © 

-----  © co  i=  2 

~ CO  ©-  Q © CO 

i 0 © O $2  § 
wo©©  - ° 

© O © ,_  © cn 

0 C3  O C C 

^3  O'*-©*: 

1 ! I ! I ! 

F 0 o -o  9-  c 

.=  2 © to  ^ 

55  LL  ^ C © O 

CL 
X 
© 


c 

o 

ID  2 

co  co 
o © 

.©  2. 

© w 

P .2£ 

co 


CM 

N- 


*- 

to 


■a 

o 


DC 

IU 

Q. 

X 

111 

111 


(/) 

o 

o 


LU 

LU 

co 

yj 

x 

co 

LU 

O 

z 

LU 

a: 

LU 

LL 

LU 

x 

> 

a 


co 


LL 

CO 

a 

o 

x 

o 

LL 

LU 

So 

3o 

< X 
> LU 

< X 

LU  LU 

m2 


Xn- 
O o) 

= O) 


O 

X 


CO 


CO 

o 

X 

< 


_J  LU 
£=J  CO 

II 


REVIEWED  WITH  CODE  E/C  PERSONNEL  - 11/10/88 


O) 

00 


C /> 


UJ 

S 

cc 

UJ 

o. 

X 

LU 

UJ 

I- 

< 

9 

o 

z 

< 

o 

u. 

(/) 

D 

O 

D 

UJ 

<0 

> 

UJ 

cc 


a 
o 

X LU 
O > 


es 

o < 


UJ 

a 

o 

o 

g$ 

CL 

*v§i 

cc 

£ 

a. 

hW 

gSi 

< 

Q 

x^-J 

SW 

i* 

CC 

Ww 
CD  CO 
<_l 

5W 


m3 

SO 

if 

O 

CE 

O 

< 


o 

o 

V“ 

T— 

v 

o 

o 

o 

r* 

V 

Y*" 

r* 

T" 

V 

V 

V 

V 

V 

CM 

Y~ 

T“ 

r* 

a> 

at 

at 

at 

a> 

o> 

a 

a 

a 

O 

a 

a 

CO 

CM 

CM 

CM 

T— 

CM 

UJ 

UJ 

UJ 

UJ 

LU 

LU 

LU 

CD 

o 

o 

o 

o 

CM 

in 

00 

o 

in 

in 

in 

o 

CM 

o 

o 

o 

CM 

CM 

O 

o 

o 

CO 

o 

o 

o 

o 

o 

o 

o 

o 

CO 

CM 

o 

o 

o 

o 

§ 

CO 

CM 

CM 

CM 

O 

V 

V 

V 

o 

O 

O 

o 

o 

CM 

Y“ 

o 

o 

o 

d 

CO 

in 

00 

o 

o 

CO 

CM 

CM 

CO 

i- 

co 

X 

Tf 

CM 

o 

CM 

X 

Ni 

CO 

CO 

CO 

** 

CM 

440 

450 

444 

993 

o 

in 

in 

<5 

130 

3 

r-. 

o o 

Y“  00 


UJ 

DC 

< 

£ 

Q 

CC 

< 

X 

H 

z 

UJ 

2 

X 

UJ 

a. 

X 

UJ 


> O 

t H 
□ < 
O 9 
< “= 
u.  o 


o 

£ 

h 

> 

UJ 


o 

CD 


00  r- 


in  o 

d d 
^ co 


o 

00 


ii 

< 

CD 

X 

2 

l 

CD 

O 

3 

X 

O 

_i 

< 

CD 

X 

O 

H 

CD 

< 

2 

O 

3 

X 

CD 

CD 

UJ 

O 

<C 

z 

x 

3 


"is 

O 00  cc 


UJ 
_l 
3 

a 

x o 


> 

X 


o 

CC 

CD 


% 

o 


2 < O 


z ui 

oc  UI 
a a. 
_ x 


h 

CD 

3 

O 

O 

< 


32 


r-  CM 


CD 

x S2 

a m 

S| 

CD  CL 

> o 

X X 

a a 

CO  ^ 


CD 

>- 

X 

o 


$2 

es 

UI 


o 

h 

CD 

3 

m 

s 

o 

o 

LU 


o 


a. 

O 

2 


CD  CD  CD  CD 


§ 8 

“> 


o 

o 

co 


1" 

o 

o 

o 

o 

o 

o 

V 

T“ 

T“ 

T“ 

’v 

V 

V 

V 

V 

V 

CM 

CM 

at 

T" 

at 

at 

l 

at 

1 

co 

| 

a> 

i 

i 

a 

1 

a 

1 

a 

1 

a 

i 

a 

CM 

T“ 

CM 

r" 

CD 

CD 

X 

X 

X 

X 

tu 

in 

in 

o 

in 

in 

00 

o 

co 

h- 

m 

o 

<r> 

o 


Q ° O ° 


f- 

co 


o 

00 


CM 


at 


o 

d 


o> 

in 


o 


CD 

CD 


Z O 
LU  ' 
H 
O 
X 
a 

in 


Uj^  3X  X“ 

ri>  l/)  LU 


xR 

u. 

3 X 

_l  u 

3 X 

X 

o 

□ UJ 

3 0- 

< 

3 

O 

O 

X 

CD 

CD 

2 

CD 

(O 

f- 

00 

cn 

o 

in 


(0  co 


o 

£ 


O 


O 

£ 

"t  g 
=!  □ | 
Sox 

z<  3 
^ X LL 

LU  i_  1-0  Z 

o£  ZZ  O 

ScD  H 

&S  Ow  < 

Ik  « til  ^ 

3 X 


CD 

3 

ffl 


X 

3 

3 

O 

O 


in 

d 


CM 


O 

• < 

0 lj- 

£ g 

1 1 


> 

Q 


CD 

O g 

O CD 


CD 

>- 

X 

o 

z 

UJ 


T-  o 


o o 
o o 


▼“  in  t- 


o 

in 


CM 


in 

d 


o 

in 


CD 

CM 

551 

in 

Y“ 

CO 

925 

CM 

CM 

O 

o 

O 

o 

CO 

o 

N- 

N. 

T— 

X 

X 

LL 

3 

CD 

3 

O 

X 

3 

fc 

k 

& 

a 

X 

% 

o 

X 

< =4 


o 

< 

LL 

>- 

o 

o 


o 

© 


>• 

X 

X 

g 

3 


£ ° 

on  ? 

rr  ss  X 

£g  o 

< UJ 

< X H 

3 2 

< CD 


< 

o 

H 

O 

UJ 

X 

3 

a 

UJ 

x 

S£ 

<o 

>« 

a 

<t 


0.0 
^ cm 

v v 


O T- 


CM 


CO 


CM 

O 


(O 

N- 

CM 

I 

}2 


o 

o 

CO 

V 


o 

CM 


LU 

CD 

_l 

X 

o 

o 

z 

X 

UJ 

1= 

< 

o 

CD 

H 

X 

g 

_i 

a 

3 

Cl 

H HI 

X 

O 

in 


in 


co 


o 

CM 


CM 

at 


« s 

^ o 


« o 

CO  ,J 
O' 


UJ  CD 

g B! 


in 

CD 


o 

o 

N- 


CM 

CO 


LU 

O 

3 


X 

UJ 

X 

X 


2 

UJ 

H 


UJ  CD 
7 > 

1 ^ 

H £ 
3 X 

m 1 

2 x 

O UJ 
o X 
U X 
UJ 


5 


CD 

X Q 

o 5 

£ ^ 

3 X 

CO  N- 


O 

X 

O 

UJ 

H 

X 

3 

UJ  i_ 

Qz 

JU 

< s 

SE 

X UJ 
UJ  X 

£ x 

H UJ 

o 

CD 

CO 


o o 

° V 


o o> 

o»  00 


O O 

t-  CVI 


LU 

q LU  LU 

O 


in 

d d 


O O 


o o 

CO  1- 


O O 


CM  O 
O O 

O CO 


o o o 


in  o 

O 1-  T- 

d d d 


O O O O 


« IO  N fl 

T-  CO  O 1- 

o o o o 


m co 

CO  i- 


■cf  O 

o 


O ^ CO 

CM  T-  T- 

d d d 


Tf  O CM  0> 

i-  O O r- 

O r1  O O 


o in 

T-  CM 


o o 
d d 


o o o 

O O 


o _ 

co  2 

<o 


o 

o 

O 

© 

CO 

O 

96 

o 

o 

CM 

CM 

CM 

CO 

CO 

o 

CM 

N 

CO 

0> 

T— 

o 

CO 

o 

CO 

Q 

CM 

in 

CD 

at 

CD 

CD 

o 

CM 

CO 

© 

o 

o 

CO 

s 

00 

o 

CO 

fp 

o 

T“ 

o 

in 

CO 

N. 

o 

o 

O' 

r" 

T— 

w 

CO 

CM 

CM 

»— 

CM 

1“ 

T“ 

CO 

CM 

o 

o 

o 

CM 

Q 

CO 

Q 

o 

o 

CO 

r. 

00 

m 

CO 

CO 

o 

o 

in 

1 — 

© 

o 

o 

CO 

o 

1^ 

o 

r^. 

at 

in 

CO 

o 

o 

1— 

00 

o 

id 

CM 

o 

CM 

CD 

1^ 

CD 

o 

co 

*cf 

00 

r“ 

00 

CO 

CO 

X 

X 

<3 

s 

o 

o 

X 

I- 

X 

UJ 

CO 

o 

LU 

o 

t- 

o 

LL 

LU 

o 

o 

< 

o 

o 

o 

X 

CO 

h- 

CO 

o 

X 

o 

> 

s 

CO 

o 

o 

N 

LU 

_l 

_l 

_J 

X 

X 

>- 

5 

O 

_l 

> 

o 

D 

Q 

LU 

LU 

X 

X 

z 

z 

z 

z 

O 

X 

X 

N 

H 

z 

Ui  W 

CC  S 

< CC 

^ IU 

Q £ 
rr  X 

< " 
X I- 

fe  g 

LU  X 


CO 

>- 

X 

z O 

2 -J 

E ^ 

co  X 

o < 

X t _ 

LU  Q.  X 

O LU  t 

o 

X X o 

H h-  CC 

O O C3 

LU  LU 


LU  LU  LL 


gi  x 

o 

I-  < co 

< LL  □ 

O 3 
-I  _l 


w co 

X 5 

w g fj 

Z Z LL 

o < ^ 

z O Z 

9 s z 

SO  I- 

-I  _l  _] 
< < < 
go  o 

I-  I—  h 

XXX 

0 O W o 

X X < X 

< <h-  < 

LU  LU  CO  LU 

z z>  z 

□ Jtc  □ 

1 i o ■ 

z z z 
o o o 
z z z 


LU 

o 

< 

z 

X CO 

£ o 

s < 

F3  5 

lu  2: 

£ Si 

-I  2 

< z 

s < 

X (D 
O X 
Z O 


85  ? 

Sg  “ 

Si  g 

Eg  m 

-l  o 

O LU 
CL  N 


x*  LA 

ru  rvi 


CD  N. 

rvi  cm 


00  O) 

/VI  /VI 


1-  CM 


I 

c: 

03 

3 


i 


i 


nasa 


4.2.2.  MISSION  SCENARIOS 


PRECEDING  PAGE  BLANK  NOT  FILMED 


CDSF  MISSION  CATEGORIES 


<d  ^ 

> m 

<o  4S 
d -o 

eg  CD  p 

| 

■=  d W 

© (0 
Q.  >*-  — 

®|oi 
O)  -Q  := 

™ E r. 
.£  o 8 

C O © 

(O^i- 

e cm  o 
© o — 

” 7 T3 
d < 3 

O 

c"  h o 

.2  co  w 

© 2^  £ 
■=  © © 
E -a  E 


a 

o 

© 

> 

© 

■o 


o =; 


CO 

CD 

E 


c 

o 

© 


■o  © B 
3 «3  E 
w §.  E 

S 2 8 
§ £ S 
^ > © 
■E  co  £ 
.52  c ~ 

d © 9 
~ E > 

jf  t? 

3 § 

13  a © 


co 


CD 

a. 

X 

CD 


U_  O 
CO  T" 

8 2 

1 •§  « 
— © i_ 

■e  I J8 
5 © E 
c 2 

d 3 c 
(D  -Cl  n\ 

© co  | 
■g  >,  h 

(O  CO 
c "a 
o 


co  <d 
E E 


$ 

o 

CL 


o 


CO 

c 
o 

o>  o w 

§ £ E 

d © i_ 
^ N © 

8 O s 
O)  © 
© © © 

|St 

I j§  ° 

&c! 

SS$ 

III 

d 


TJ 

© 


© 


© © 
LL  E 
CD  *' 

5 i 


d c 


c 

o 

2 

3 

TJ 


• M W 

£ E 


© T3 
“ © 
•o 

K I 


■a 

© © > 
5 ar 
5 x © 
^ © -a 

c"  o © 
© w S 

S I fi 

0 © TJ 
c c © 

c E .2 
© o © 
>^  ° © 
c -O  ■© 

2 s £ 

.§  8 I 

— g . 

1 © 2 

§ I i 

i 

© ^ . 
© >.  © 
© c c 
d © o 

C '-M 
© c © 

* si 

© _ c 

© O C 

~ © o 
5 w o 
o>  © -s 
© -Q  c 

■*— ' (lj 

©Mr 
o o c 

£ © © 
O C CL 

co  © X 
wo© 

■7=  © 


© 


© 

© 


TJ 

© 


© 

c 

o 


X 
© © 


o ■— 

58  to  © .£ 
d ~ © © 

I-  E co  -a 


© ->. 
■a  © 

LO  "O 

™ in 
© cm 

£ S, 

"o  .£ 

2 3 

© © 
■o  *- 

.<2  8 
>.  B 

o © 
a>  E 
© B 


© 

o 

c 

g 

© 

eg 

E 

o 

c 


c 

g 

© 

eg 

'E 

© 

c 

© 

TJ 


11 


c 

3 


c 

© 


TJ 
© 
> 

© 
O 
c 
o 
o 

8 <U 

© TJ 

°! 

"O 

© <o 
CO  S 

© g 

d -r; 
© 

1 1 
f 1 

© o 
> *- 
© c 

T3  © 

r— 

© 
o 


© 

c 


© 

CL 

X 


© © 
8 


£= 

g 

© 

© 


E =»= 


© c 
d o 


d 

o> 


W ri 

W U 
P Q 

c UJ 

Q co 
Q I— 
LLI  CO 


00 

Is- 


■O 

o 


(0 

UJ 

cc 

o 

a 

LU 

I- 

< 

o 

z 

o 

CO 

CO 


CO 

D 

O 


Q 

111 

DC 

LU 

Q 

00 

z 

o 

o 

LU 

ffi 


o 

o 

CO 


£ 

UJ 

o. 

X 

UJ 

o 

UJ 

CO 


fcs  o 


ui  b 

s S 

ss  co 


< 

Q_ 

CO 


UJ 


< 
—l  Q 

2§ 

gi 

t o 
o o 
o < 

< . 

CO 


0) 

i 

8 


<0 

o 

Ui 

Ui 

LU 

s 

F 

D 

LU 

z 

O 

2 

X 

> 

CL 

CL 

3 

X 

< 

2 

£ 

ui 

UI 

IT 

z 

X 

X 

cc 

LL 

Ui 

o 

o 

CM 

o 

o 

o 

DC 

o 

I 

II 

cc 

£ 

CQ 

i 

Q 

LU 

O 

X 

o 

_l 
— 1 
o 

CM 

co  CC 

s O 

u. 

z 

1 z 

1 

> 

c/> 

> 

<r 

£ O 

CL  P" 

DC 

z 

00 

<o 


Tl- 

CM 


<0  0) 
< z 

Q LU 


UJ 

s 

£ 

ui 

Q. 

X 

LU 

CM 

O 

I 

> 

o 


cc 

ui 

o. 

X 

UJ 

I 

Q 

z 

< 

o 

CM 


DC 

X 

oo 

co 

II 

DC 


CM 


CO 

>- 

< 

Q 


CO 


UJ  E 

1 k 

DC  X 
UJ  uj 

x is 

UJ  < 

§ 5 
Q z 
UJ  < 

> ° 

2 * 
co  • 


UJ 

F 


X 

< 

5 

DC 

X 

o 

o 

co 

ii 

X 

X 

CM 


CO 

>■ 

< 

Q 


<0 


Z g 

Z uj 
X £ 
UJ  UJ 

X £ 
UJ  5 

O 9 
Q 9 
uj  | 

>■  o 
■<  00 
Q T_ 

LO  • 
CM 


FREE  FLYER  UNATTENDED  MISSION 

— 11  ADDITIONAL  EXPERIMENTS  WITH  28  TO  70  DAY  RUN  TIMES 


EXPERIMENT  PARAMETER  SIZING  CONSIDERATIONS  FOR  CANDIDATE  CDSF  MISSIONS 


T3 
<1) 
cl 

|>  -o 
© £ 

•D  © 

CD  O 
05  O 

$ < 
cc 
w _ 

CD  CL 
C Ll_ 

0 DC 

© CD 

03  X 
° T3 

.1  I 

w cl 

1 < 

c CD 

s £ 

5 B 

m 

1 % 

^ CD 

1 t 

O 10 
£ O 

w = 

0)  5 
<0  >, 
>,5 

■Q  £ 

IS  E 

£ Q.  3 

o S ‘ 

^ CO 
"O  © 

CD  — 

CL 

2 2 

© £ 

© in 
T3 


O C\J 


0 _ 

co  0 

•0 

3 

"o  W 

0 

© 

$ 

E >- 

£ 

3 *- 

g> 

> J» 

© 

l_  l_l 

© < ^ 


I » 

& 0 

© 2 
s B 
© E 
—*  o 
© o 
© *- 
M_  c 
o © 
5 E 
=1  c 
o © 

O & 

s 0 

^ CO 
8 .1 
"co  © 

>v 

c O 
0 w 
© £ 
© O) 

2 1 


w 

o 

'k— 

© 
c 
© 
o © 


© 

© 

> 

o 


© k- 
£ 2 

It 

c ■§ 
® o 
E cl 

~ Q. 

© o 

X © 
© Q. 

7S  E 


O) 


tt  § 
© E 
2 1 
o E 
© 

o © 

Si 

2 Q. 

O -a 
co  3 

C O 

© 5 
© . 

B •- 

© O 

-Q  2. 

£ S 

o 

S.  § 
© £ 

0 © 
© 5 
£ = 

3 o 

o Q 
> 

k_  ■© 

© .2 
■“  ‘C 
© 
Q. 


© 

© 

>s 


© 


£ _ © 


© 
o 

c= 

© 

.1 » 

&£ 
X — ' 

© k_ 
^ © 
* o 


© 

© 

£ o 


c 

© 

o 


W £ © ]D 


c ~ 
2 c 
© 3 

co  *- 

E c 
© 
E 


o 

c 

CO 

co 

c 

o 


CO 

Q 

O 


3 

o 

$ 

c 

o 

'<0 

© 


© 

k_ 

3 

-t—* 

Cl 

© 

O 


DC  E© 


2 «= 
E © 

«■  i 

O Q. 
X 
© 


^ © *- 


-g  © 


© c 

© 

© 

© 


© © 
1 2 
© .2 
CL  -Q 
X 3 
© O 


© ^ 

£ 8 
T“ 

w s 

O Q. 


& s 

O CO 

S £ 

0 £ 

~ CD 

1 s 
a © 


© 

o 


■O 

o 

k_ 

© 

Q. 

© 

E 

© 

© 

© 

£ 


■o 
c 
© 

■o  E w 

§«S 

? I ! 

O c 

co  °-  2 
Q >*  2 

0 si 

© 3 . 

k.  © © 

O o -C 

U-  ° O 

© © 2 
c 


© 


© 

T3 


c .a 

t j u 
© C £ 

Jo  j 

© © E 

^ -Q  © 
© .>»  © 
5 -Q  c 

8.  > 2 
— © m 

W O £ 

-C  o 5- 
£>  o 0 


© 

sz 


© 

> -X 
© 


c 

© JX 

o © 
© 

© a. 


E 

o 3 

o - E 
2 o x 

c c <S 
© o E 
© -^= 

© 2 ^ 
■J2  2 * 
C E O 
.2  01  N 
© © -O 

E 55  S 

5 © 
o a> 
cl  © 


O 

O 

LU 


>s  © 
© “ 


-O  £ 
CD  O 


© 

> 

© 


= - 
!5 
© 

CL 
© 
o 


E 
3 
© E 

0)  X3  •— 

CO  fc 
£ £ 


o 

CD 


Candidate  CDSF  Missions 

EXPERIMENT  PARAMETER  SIZING  CONSIDERATIONS 


N 

oo 

oC 

< 

Pm 


111 

o 

z 

LU 

cc 

LU 

LL 

LU 

CC 


C/) 


LU 

C/) 

LU 

GC 

O. 

LU 

CC 


^ * 

o 

• 

& < 

CM 

<£> 

o 

■ 

'—'LU 

CO 

CC  5; 

— 

— 

— ■ 

gd 
> > 

CO 

• 

lO 

cvi 

CM 

to 

LO 

cd 

2“ 

<o 

■o- 

LO 

1-  co 

LO 

CO 

5 m 

*3- 

CM 

rf 

> _j 

LO 

to 

CO 

St 

u> 

CO 

o 

o 

O 

o 

CM 

CD 

CM 

CO 

T— 

<5 

QF 

xZ 

N* 

T— 

50 

UL 

o . 

cc  cc 

111  LU 

CM 

00 

m o. 

T" 

Y“ 

§ u 

z 

MISSION 

7 DAY  STS 

10  DAY  STS 

16  DAY 
STS/EDO 

FREE  FLYER 

o 

UJ 

LU 

O 

LU 

Qu 

(/) 

> 


a: 

LU 

z 

LU 

o 

< D 

O 

CC 

O 


V 


SCENARIOS 

- DROP  PHYSICS  MODULE  (DPM)  ONLY  EXPERIMENT  REQUIRING  < 1 Mg 

• FREE  FLYER  MISSIONS  GENERALLY  ACCOMMODATE  LONG  RUN  TIME 
COMMERCIAL  AND  FREEDOM  DEVELOPMENT  HARDWARE 


CDSF  CAPABILITY  REQUIREMENTS 


© <5 

© a> 
% 5 > 
o i* 

E 5 _ 

c & 5 

.2  ffl  o 
co  o 

.52  »-  c 
E jg  © 

© 75 
E 

Ui 
ffl 


c 

o 


in 

(0 


| 

<5 

a. 

x 

(D 


■o  E -c 

<0 
n 


- (0 
g <d 

T3  c O 
© § **■ 
.y  o £* 

CO  *= 


<0 
E 
E 

3 
co 

© 

©OS 

Q O) 


C 3 

g c 
to  Q 

•i  a 

E o 


2 uj 
© 


© 


> >- 


© © 
£ -a 

2 to 

© r- 
© 


© 

k_ 

© 


S £ 
© 


c\j 

oo 


C T3 
© © 
E £ 
© 
■O 

X © 

© © 

LL_  5 


& 


CO 

o 

o 

to 

© 

© 

E 

© 

■O 

c 

© 


c 

© 

E 

© 

'3 

O’ 

© 


CO 

© 

o> 


© o 
^ 22£ 

(0  T> 
© © 

O)  £ 

J6  I"  _ 

— - o 


5 © 

i=  © 

© 

c 

© 

a> 


Ui 

•*—* 

c 

© 

E 

© 

3 

O’ 

© o 
*-  ffl 

1 .1 

3 C 

S 1 

o > 

^ © 
g>  s 
C O 

« ’> 
© 
k_ 

Q. 
© © 
e o 


2>  3 


0 8. 

1 8 

4 2 


cdsfcap.  asc 


£ 

-J 

CO 

< 

CL 

< 

o 

LL 

</) 

O 

O 


LU 

DC 

I 

Q 

DC 

< 


III 

DC 

I 

O 

DC 

< 


H 

Z 

LU 

1 

DC 

K 

UJ 


S 

< 

00 

Li. 

CO 

a 

o 

5 

$ 


CO 

LU 

(D 

DC 


0. 

LL 

DC 

LL 

CO 

Q 

O 

Q 


S *3 


hi 

o 

< 

oc 

III 

” > 

t < 

0 ^ 

8 * 

r^- 

ii 

n 

UJ 

5 oc 

1 s 

§ 2 


LU 

1 

DC 

LU 

0. 

S3 


Q 

LU 

CO 

< 

00 

LL 

CO 

O 

O 


O 

5 

2 


CO 

LU 


CO 


w 

o 

< 

0C 

UJ 

-I 

ffl 

o 

o 


co 

ii 

UJ 

2 

—I 

o 

> 


UJ 

O 

< 

OC 

UJ 

> 

< 

£ 

* 

O 

CO 


II 

0C 

UJ 

£ 

o 

£L 


co 

00 


cdsf23 


EXTENDED  DURATION  ORBITER  INITIAL  DEPLOYMENT  FLIGHT  CONSIDERATION 


>s 

d -Q 

O 

0 0-0 

c w ‘ 

0 


o 


~ 0 


© 

CL 

X 

0 


0 
0 
O 0 


3 

0 *- 
0 0^ 

Sit 

lit 

° O S 
JJ  o o 
So** 

o ~o  £ 

2 1 3 

5 « s 

0 0-0 
!=  0 0 

3 >*-  i— 

0-0  0 
0 o 
O -§  -X 


c 

o 

0 

c 

0 

■4— * 

X 

0 


>v 

0 

X3 


o o 
C o 

S ” 

0 *5 

.a  >> 

O -5  § 

g §•  0 

8 S e 

0 CD 

c E 
o => 

'0  o to 

0 > T- 

^ c o 

V_  0 — 

1 £ > 
€ ’0  1 
° g-  0 

C Q Q. 
•°  U_  ® 

2 o)  9 
o Q 0 
■o  O £ 

S < | 

E >o 
0 ■§  Q- 
x -k  0 
0 w £ 

>,  « = 
■g  ~ w 

CO  - ^ 

T3  *- 
Q (D 

£ 0 9 


> 
0 
§ 

0 O 

0 X 


XI 

0 


o 

c 

O 

o 

0 

N 

0 

0 

0 

O 

X 

3 

0 

2= 

c 

0 

>» 

0 

:= 

T3 

X> 

TO 

0 

C 

Q. 

0 

0 

o 

O 

c 

>» 

w_ 

o 

0 

0 

> 

0 

IS 

E 

0 

-O 

0 

c 

0 

0 

0 

E 

E 

> 

o 

CL 

CL 

3 

0 

■o 

0 

xz 



■H 

0 

0 

-* — * 

0 

c 

0 

3 

c: 

TO 

0 

0 

k_ 

0 

0 

x: 

O 

C 

sz 

o 

"■*— 

0 

"D 

0 

0 

■g 

0 

'0 

■Q 

V— 

0 

0 

'0 

C 

O 

0 

O 

> 

0 

a 

0 

0 

ti 

0 

0 

0 

c 

0 

0 

3 

-■s 

E 

0 

.x 

0 

0 

0 

E 

X 

0 

0 

> 

c 

CM 

0 

O 

0 

1 

O 

■O 

1 

> 

O 

sz 

0 

t— 

0 

sz 

5 

5 

0 

O 

■D 

c 

0 

3 

O 

tz 

3 

Q. 

x: 

CM 

CO 

OO 

0 

GO 

-C 

0 

c 

c 

0 


o 

3 

0 


cz 
o 

0 
i— 

0 
■g 
'0 
c 
o 
o 

0 
X) 
0 
> 
0 

0 
0 

cz 
0 
0 
0 

^ W 


CL 

0 

O 

c 

o 

o 


GO 


LL 

CO 

Q 

O 


X2 

0 

Q. 

0 

O 

■D 

0 

O 

0 

-o 

0 

v— 

0 

> 

C 

o 

§ E 
x:  O 
*■'  0 
0 -a 
-o  E 

c 

a | 

o >- 
o o 

°.  Q. 
h-  0 
I—  "O 


cdsf  1 3 


1 

c 

Ct5 

2 


I 


CD 

00 


nasa 


(0 


h-~ 

00 


PRECEDING  PAGE  BLANK  NOT  FILMED 


CDSF  EXPERIMENT  ACCOMMODATION  REQUIREMENTS 


•o 

0 

.c 

0 

5 

<o 

CO 

CD 

CO 

■4*^ 

c 

CD 

£ 

£ 

'5 

cr 

0 


to 

3 ^ 

■o  £ 

C o 

o 

<D  <D 
O 0 

i_ 

3 C 
O 

0 TO 

<d  a) 
*“  -O 
'c: 
CO  O 
k-  co 

o © 

S3  TO 

o _ 
<0  w 
cx  Q 
w c 
<0 

UL  C 
CO  CD 

O 8 


o 

CD 


c 

o 

'<75 

co 


co 
CD 
c 
iC  CD 
<D  x: 
TO 

■c 
o 

Q. 


TO 

c 

co 


TO 

CD 

x: 

o 

co 

<0 

0 

ts 

3 

x: 

CO 


■a 

0 

n 

a 

CO 

as 

TO 

0 

XI 


0 

C 

0 

E 

c 

o 

k_ 

■> 

c 

0 


> 

0 

k— 

O) 

o 


0 

TO 

o 

E 


00 


E - 


£ || 
>» 

■o  c 
3 0 
to  E 

fei 

Q x 

o 0 

Q)  0 

£ <5 

_ TJ 

o -6 

g i 

.2  o 

O <j) 
0 § 
0 o 

M 

o 

o 

o 

0 


x: 

o> 


a)  0 

1 1 
0 .<2 
0 c 
TJ  c 

O jj 

0 

C CD 
0 £ 

0 TO 
0 C 
0 0 

0 0 

10  O 


TJ 

C 

0 


0 

0 


0 

CO  TO 
>»  © 
0 "2 

< 3 

i 

fc— 

o 


CDSF  EXPERIMENT  ACCOMMODATION  REQUIREMENTS 


I 


CT> 

CO 


TM9 


PRECEDING  PAGE  BLANK  NOT  FILMED 


1 

NJ 

CO 

X 

O 

< 

GC 

lii 


oc 

LU 

CL 

X 

LU 


CO 

Q 

O 


x 

T3 

C 

<D 

CL 

CL 

< 

d> 

JZ 

■*—* 

>. 

n 

TD 

CD 

k_ 

■5 

cr 

CD 

k_ 

0 

CO 

CD 

k— 

CO 

$ 

T3 

CO 

-C 

CQ 


LU 

O 

< 

CL 

CO 

O) 

c 


2 

<S  0 

CD 

E « 

CO  o 
X3  4/3 
CD  2 

3 s 

c 2 

CD  2 
j C CO 

il 
*■*  <0 
© i 
o 5 

JZ  *- 
CO 

a ? 

LL  2 

co  © 

Q JZ 

o W 


£ o 

CO  LL 
CD 


= © 


CO 

X 

CD 

CD 

+—• 

CO 

"O 

o 

E 

E 

o 

o 

o 

CO 

0 

3 

E 

0 

N 

tO 

O 

CO 


CO 
0 
0 
■a 
o 
E 
E 

< 8 
si  8 

S 0 

a. 
co 


0 


-X 

o 

CO 

CQ 


© 
n 
0 

0 -Q 

f ° 

0 "O 
■C  0 
o 


C CO 

5 © 

° E 

to  o 

0 .E 

03  jz 
0 o 

- % 
0 o 

— CL 

a 
3 
to 


CQ 


£ X O « * ■*= 


a 

0 

~r  5= 
O 0 


JZ 

CO 

CO 

0 

x: 


LU  ■&* 

o is 

< =J 

CL  *- 
w 8 
c .i 

_ to  © 

3 •;  a 

*8  s 

00* 


0 


0 


o 
0 0 
E O- 
0 © 
io  0 

0 -5 
2 o 

| & 
0 2 
2 0 

o 2 

CD  8 
O © 

o o 
0 <5= 

0 -O 

c © 
•-  0 

"O  c 
0 


to  "0 
CVJ  E 

0 O 

2 i 

«_  CL 
© & 


© 

2 0 
o 0 

IS 

o 0 

jo  © 
CO 


E -® 

■§  -a 

0 2 

CL  0 

x — 

© 3 

LL-  £ 

CO  0 

o — 
o E 
0 2 

z 

0 


0 

0 

0 

0 

T5 

c 

0 


0 

0 

E 

3 

o 

> 


0 

0 


0 


3 © 

<0  « - 


0 


(O 

Q 

O 

0 


E 

3 

E 

c 

E 

0 

0 

< 


0 


0 © 
5 € 
© 2 

3 

_ ~o 

1 i 
<2 
gl  m 

| 85 

■0 


~ © 
o 

0 2 
c 

0 © 

1 -§ 

0 o 

■0  -a 


c 
0 
E o 
.9-  5 
3 3 
cr  o 
a CO 

fi 

0 o 

CL  % 
X w 
0 0 
c 

© o 

2 ’© 

0 c 

0 <D 

3 E 


o> 

c 

c 

2 

TJ 

C 

0 

0 

0 

T3 


© LL  O b -• 


0 


CQ 


38 

o>° 

|i 

-x  .5= 

2 c 
a E 


*-»  V 

© o 
© 0 

s* 

SJ-  ■*— < 
3 O 

a 

co  2 


0 

E 

© 

JZ 


i 

o 

a 


CM 

0 


CDSF  EXPERIMENT  RACK  SIZING 


111 

_l 

m 

Z> 

o 

Q 

CD 


111 

O i_ 

<CL 

CL  LU 
CD  O 

ss 

sS 


LU 

Q 

03 


03 

a 

o 


LU  m 

E° 

us  O 
a oc 

Sfy 

LU 
2 


C/3 


in  2 

cm  O 
i 


S3 

ui 

5 

I t 

E 

LU 
CL 

z 

i 

O 


* 

o 


cc 

K 


03 

z 

LU 

a 


LU 

1 

DC 

LU 

a. 

x 

ui 

co  JT*' 

gl 

_l  DC 
LU 

in  q. 
cm 

i 


CM 

O) 

CO 


E * 

33 

inSC 
CM  03 
ii  g 

few 

O fe 

LU  a> 

$ i. 


I 


TOTAL  VOLUME  = 54.2 

INSTRUMENT  ATION/UTILITIES  = -15.0 

AVAILABLE  EXPERIMENT  VOLUME  = 39.2 


CDSF  EXPERIMENT  CAPABILITY 


JD 

0 

CL 

0 

o 

■o 

0 

o 

3 
"O 
0 
5 

0 


T3 

C 

(0 

Cl 

0 

O 

c 

o 

o 


_Q 

00 

CL 

0 

O 

0 

o 

c 

0 

0 

0 


c o 
Q 
O 

0- 

u. 

oc 

o 

o 


0 

JC. 


co 

c 

0 

E 

© 

■3 

cr 

0 


n 
0 © 
O N 


0 
E 

E 
3 

>*  © 

© 


© 

© 


0 


CL 

© 

O 

c 

o 

o 


c w 

S O 
8 2 » 
w © {5 

■^o 

■O  o 

0 S3 

fgi 

0 8 * 

"O  W 
00  ~ 
CO 


0 


O CO  © Q-  © 

| 0 O 

§ $ a 


© 


CL 

© 


g >> 
.2  _c  -a 

©03 

w ■=  —■ 


© 

1 2 
o © 
> >> 

c o 
o _ 
*2  0 

2 x 

3 0 

§ 8 

o .}= 

O 

CL  © 

8 a 

8 o 

o a> 
8* 


<D  O 


£ 0 


© 


0 


CD 


sz 

$ O 
0 O 
© < 
■*-  oc 

.2  0 

•8  £ 
o >, 

o 


© -C 


5 -d 
© © 

•8  0 

g o 


C CM 
.2  00  o 

B 0 -D 

0 to 
o t 


co 


© 


o 

© 

© 


■a 

© 

c 

© 

•Q 


o 

CL 

CL 

3 

W 

© 


CO  3^ 

■o  ^ i= 


© 


» d 
0 © 


-0 
o 0 
0 0- 

CL  JO 
0 0 


© ~ 


0 


0 

5 

o 

CL 


d 3 


E 

_3 

5 £ 

c * 
© I". 

.i  © 

s i 
_ © © 
O -C  © 

>.  — 3 

«t8 

© ^ 
*-  W 
© 


© 

■g 

co 

c 

o 

o 


c 

o 

co 

© 


0 

o 

0 

CL 

co 

0 

co 

0 

'3 

cr 

© 

© 

E 


c 
3 

>. 

0 

T3 

O 
K 

co 
3 
O 

3 

W 0 H 

•J=  0 Q 

E -0  o 

U-  0 0 

co  0 ™ 
Q 0 o 

O co  - 
T3  m 

> I 

L.  V 

0 0 
X3  CL 

0 0 

*-  0 

LL  !2 

■o 

> C 

E 8 

W 0 
co  £ 

€ o 

* 

■p  ^ 


0 

o 

0 

c 

o 


E 

E 

o 

o 

o 


0 

$ 

0 

CL 

© 

CD 

0 

1  

0 

> 

0 


0 


CD 


CO 

W 

0 

■3 

cr 

0 

c— 

SZ 

o 


c 

o 


a 

05  H- 


o 


3 

o 

> 

0 

c- 

CL 

W 

0 


0 CO 

8 

© 2=: 
.2  c 

b W 
0 0 

8 ^ 

© | 
0 o 

.2  Q. 
© _ 
w ^ 

E 0 


0 ° 

9-  .0  *o 


0 


0 ^ 
o co 

^ CD  ^ 

0 £ 0 
c 0 > 
£-00 

© 8 >. 
at*; 
x p c 

® o 3 
c o £ 
co  O o 

03  - o 
■o  = 0 

> 5 p 

2 0 CD 

“-5  S= 

OT  = © 

-K  0 *- 

0 0 r- 


c §> 

p 0 

.£  CL 

0 -rr 
CL  0 

X > 
0 §: 

ul  * 

C0  CO 
Q _ 

o 8 

CM  £ 


4-c 

0 


0 

c 

0 


© co 
$ © w 
o © o 


0 o 
— <= 

5 £ 

r § 

o >5 

* & 
JC  O 


0 

c 

0 

o 

© 

c 

o 

© 

© 


0 


c 

0 

E 

0 g 

Q.  .2 
x -K 

0 2 

1 s 

O 0 


© 2 
■C 

I—  X3 
© 
C 


2 c 
© 

w E 

— 1— 

~ © 
C Q. 
© X 

E © 

© £ 
x 

s © 

U_  O 
CO 

Q -o 

O .2 

© © 
0 tt 
T3  © 

=6  J2 
c CO 

0 2 
o _ 


05  0 


© 

T3 


I 1 


a> 


expcapa.  asc 


CDSF  EXPERIMENT  CAPABILITY 


in 

cvi 


t 


DC 

DC 

ft! 

LL 

D 

O 


£ 

* 

CM 

CO 

o 

II 

UJ 

ii 

2 

3 

oc 

_1 

UJ 

O 

> 

2 

1- 

z 

UJ 

O 

Ul 

2 

< 

oc 

oc 

UJ 

UJ 

a. 

> 

X 

< 

UJ 

1 

1 

5 

CO 

t 

o 

CO 

o 

1 

CO 

UJ 

1 

QQ 

CO 

O 

-I 

o 

3 

UJ 

O 

oc 

3 

X 

CO 

o 

UJ 

Ul 

oc 

2 ^ 
3 co 

oc 

J v 

UJ 

O o 

£ 

> < 

nP 

2 

o 

Ul 

W -J 

o 

2 QQ 

H 

< 

oc 

18 

< 

Ul 

Q.  Q 

U- 

> 

< 

X 

Ul  w 

(/) 

CO 

8 i : 


ACCOMMODATES  ANY  OF  27  EXPERIMENTS 


CDSF  PHYSICAL  DESCRIPTION 


0 


•S  <0 


TO  £ 

0)  ~ 

0 C\J  to 

8 uj  £ 


co 

c 

o 

o 

o 

0} 


c 0 

s § 

8 s 

co  0 

0 


O .i= 


0 


0 


— * w 

—J  4-* 

Q.  2 
0 
O 
c 
o 
o 


co 

Q 


co 


© O 

a 2 
© — 
TO  C 

0 n 

CO  0 
CO  O) 
0 >> 


c 

— o 

TO  5 

S'  0 h 

O XI 


2 o 


TO  ^ 
| 2 
0 X 

to  O 
0 q3 
0 c 


0 
> 
0 

» 8 
.52  0 
© 0 


0 

E 

° o 
£ © 

-3  o 
£ © £ 

g Q m 


0 © 
0 " - 
■C 


0 


0 

cn 


o w .2 

xo  0 to 
i2  13  fc 

® H & 


c 
0 
E 

u. 

0 
a 
x 
0 

CO 

C 

.2  S -a 

2 g 0 

30  x> 
~ co  w 
c “ o 


c a. 


> x: 
0 o 

JO  0 

*-  o 
0 


0 pi  — CO 


0 

O 0 
co  x: 

.2  l“ 
2 c 
o o 

£ 2. 
? t 

•P  w 
E =5 

■2^  0 
■=  0 
O -C 

5 >, 
0 E> 

x:  0 
~ c 

o ® 

TO  2 

c:  E 

® 0 
SZ  SO 
O 

0 O 

« 2 

TO  c 

£ 1 

8 73 

O 0 

t_ 

0 0 
0 2 
co  2 
£ .2 
0 TO 
00  2 

w'  TO 
-Q  0 

0 § 

>>  O 

if  E 

1-  TO 

2 2 
o 

0 c 

8 2 
0 '£5 

a.  0 


0 

o 

0 

t: 

0 

c 

S TO 
« 8 
5 1 
is  8 

coo  2 

o °- 

a 2 

E *- 
0 

TO  © 
0 TO 

il 

© a. 


2 £ 


0 

0 


E *» 

0)  -C  -Q 

0 a - 
0 0 .2 

H § 8 

a 8 


0 
•*— > 

0 
TO 
O 

§ S 


0 

c 

0 

CO 

0 

5 

o 

Q. 


0 C 

a S.  § 

>©2 

IgS 

O o 0 
■*-'  TO  TO 

0^8 
to  t 

© f-  5 

0 0 
C CM  2. 

in  ° 

Ic5 

-Q  o £ 

So® 
0 0 0 

S “ E 
O)  .£  x: 

*4 — ^ 0 

*£  0 O) 

0 0 c: 

^ 3 "5 

a 8 J 

CO  =5  2 
>>0  0 

| 5 g 
(0  = « 

■—  C0 

o>  5 co 

0 0 E 
> 0 

8 c o 

0 Q »_ 

a to  B 

r to  n 

1 E O 

2 E © 

0 O 3= 
0 0 3 

s Si 

TO  C 0 
0 0 O 
~ P 0 

Q. 

CT  0 CO 


co 

CD 


2 Q. 

0 s 


0 


CDSF  PHYSICAL  DESCRIPTION 


00 

O) 


nasa 


PRECEDING  PAGE  BLANK  NOT  FILMED 


NASA  MICROPRAVITY  SPACECRAFT  ACCOMMODATION  REQUIREMENTS 


CD 

CO 


X 

0^ 

■§  * 

E i 

U D 1L 

>,  £ W 
^ c.  n 


0 
■*— » 

ct 


CD 

CO  CO 

> CD  r\ 

0 c £ ° 

^ .2  m ® 

_ J ra  w ® 

i A "O  — CD  -C  C 
T£p(l)CBO“)® 
I O O CO  o CD  n 

S o 

C i — r r,  — 


o 

c 

CD 

|CT 
> CD 
co  c 

c © 


CD 


cor. 

°£t£0orocf-g-.g£Q- 

(\3  ^ r y ^3  I -*>  CO  r"  O 

rsIS.gisi  “ft 

8cS“,~-i«>«iss 
f*  X *E  E J , 3 to 

■*-’  . ^ oC-LJr-  fiTOo 


a a> 

0 5 


corOcwW^jj^Q^ 

'r,~'*-.oSQco©a. 
rOhSOcnjfD 

5 cn  c-  -^  © co  . — 


CD  SD 

e ^ 


c co 


t/j  -J  O)  f*  JS  WJ 

©wgi0joc-o$O 

_ -H  p c lo  c ^ 

0 © ~ 

CO  Si 


05 


O 2 
•>  2 


•5DtO 

- © 2 § | & g 

§§^-&x;g 

~ .E  o co  cn-"  — 
to  « ^ <D  o 


CD 


o © o-  & O 
Q.  <5  9?  os  O 


S 2 O 


o-6-o 


<0  c O I g T3 

!K8-t3S'elsS 

I o ra  > 5 r.  m 


Y'6-C^CD  LL  _ a X 

0 „ O >,  o H *_ 

® “ ° I 1 £ " ° 

^ co  - * co  I- 


CU  1= 

..  E a = 1 1 

8 s .a  3 1 1 . 
0.0  £ — 2 > 2 

p CO  co  CO  C c 

g _ C 0 0 

O (0 


D C o (O  2 

C o CD  Ti 
co  co  >-  13  >- 

r r eft  ffl  u A 


CD  o 


© 0 


g ct 

C fc  3 


>—  UJ  CU  x— 

o c O C co  CO  _ 

0<D'5)>‘0<DO'*Ig‘r 

OE^^CDoiMf, 

<o-ixi-0^£,ooco£ 


0 CO 
CO 


c - Q.  n 3 m 

ro  -f  CD  £-§!?£ 

cd  .9  x;  co  ° o 

“ r-  *-  W ... 


ft-  W o J5  •=  <=  O !=;<*-  2 

l?“SS.o“J'§  °°E 


— >S  c 
F 2 o 


-H-*  ♦;  0)  ^ 

o -o  E -o  g 

Jj  .s  « « S 2 E 

2 2 p -c  p 


CO  c 

...  CD 


TO  CD  CO  O t CD 

a.  ct  p ^ 

P =c  -o  t w g 

■—  O CD  *;  0 CD 

in  *S  SZ  cn  O 


c 

o 

O co 

0 ro 
w 0 

C -O 

'■8  I 


0 
X 

CT 


CT 

0 


0 

0 

O 


0 

O 

c 

0 


c -e 
2 2 
o .g  6 

0 CT 

* >. 

>»  © 

2 S 

CO  CT 

0 © 

£ *= 

■*—> 

_ N 

,E  X 


ct 

o 

c 

0 

£ 


c 

0 

C 

o 

c= 

o 

0 

o 

o 

0 

0 

-O 

? 0 


o 

o 

-O 


X 

o 
c 
0 
3 
CT 

3 2 

| £ 
c -o 
0 v- 

.bi  O 

CT  CL 
0 © 

c ro 
O 0 
•*=  -p 

1 1 
CT  0 

■a 


cd  .x 
x:  >c 


co  0 

0 *" 
CT  0 
3 CT 
•t;  3 

C *2 

O)  c 
0 O) 

e»§ 

n 

O) 

O 0 
O 0 
£ £ 

< i 

(f)  o 

< sz 
z 0 

0 

0 

CVI 


iz  0 
o 0 

’!  .i 

’I  0 

C 4— 

co  g 
■£  <o 
o 

0 o 

g rt 

0 B 
-O  w 

2 S 

■o  o 
0 §. 

C £ 
0 O 
CT  O 

0 0 
0 0 

0 w 
© >> 
2 

£ 0 

£ 2 
CT  CO 

1 £ 

T3  -* 

^ O) 

§ I 
s s 
8 

CT  ^ 

0 2 

0 CT 

2 o 

0 -zz 
0 O 

0 £ 
c 

0 g 
’a>  to 

1 1— 

o g 

0 


0 

0 10 

C/5 

CO  3 

r~ 

S I 

1 s 

in 

t g 
0 O- 

CT  C 
0 0 
i-  CT 
O) 

>c  2 

> g 
0 

4=.  0 
O)  ^ 

«=  g 
o *- 

"D 

0 0 
0 .£ 
0 0 

O CT 
0 

ct  g 

CD 

© 0 


£ 

0 

'3 

CT 


O 
£ 
c 0 

f c 

2 g 

8 | 
Ta  0 


0 

g c 
8 2 
o o 
0 2 
C CT 
0 

C © 

o F 

Q. 

© o 

0 g 
0 0 
0 > 

F g 

3 


tc 

0 


2 o 

£ ° 
C 0 

?? 

S l_ 
0 

0 

CD 

4- 

0 


CD 
_ C 
o 0 
© o 

o 2 

Q.  © 
W CT 

s § 
€ © 
° © 
CT  0 

£ ° 
0 O 

LL)  0 


c 

0 

E 

v— 

0 

Cl 

x 

0 

c 

0 


c. 

o 

2 

3 

CT 

0 

CT 


0 

> 

O 

0 

0 

0 

k_ 

CD 

0 

CT 


O 

O 


• INDUCED  VIBRATION: 

< 1 x 10~6g  for  f < 0.1  Hz 

< (1  x 10“5x  f)g  for  0.1  < f < ioo  Hz 

< 1 x 10~3g  for  f > 100  Hz 


DYNAMIC  MICROGRAVITY  EXPERIMENT  REQUIREMENTS 


tz 

o 

co 

5 i 

Q.  “ -O 

c w c 

■o  o c « 

>.  c o © . >. 

■-  3 E > t 

> O O (D  = ® 

© *•-  v_  > e 

co  3*  w 3 o o 

O O C g © © 


CD 


E E © g C 

^ >s  0>  T1  i—  O 

f/-s  O .h:  j O 

2 C 3 ^ ^ « 

C (1)  O'  C ^ T 

« g-  2 £ s I 

> -C  m — ° 

2 .2>  3 -S  O © 

o.  _c  ct  © © -o 

_ <D  q.  »_  o 

2 3 i=  © © E 

O c o -J— 

© CO  o CO 
""  U 33 


„ O « 

73  > 8 2 -a 


« “.if  m| 

cd  E c o o 43 

£ x:  O)  ° nr  © 

c *-  (0  © i;  to 

cp  © F T3  O 

CD  ti  'T7\  CD 

2 a £ i I I 

n b > o S E 

•e  2 = ^ o) 

3 to  S*  -2  co  c 

CO  q 2 r 

5 oc  .9  = 2 j2 

~o^coroi2(/)2 

E c "o  c ° to 

m * — CD  m 


CO 


CD 


C © C CD  C 

-o'  © CO  -4=  .Q 

T3  <D  O 

O S m o CO  D 

|=  > ® c CD  © 

O 3 5 S u '? 

€ « S 3 I | 

o ? > M E | 

o £ 0:D  5 E 

CD  O TR  m © 

Q CD  ® gj  * 

C CO  CO  CO  2 

O (0  o J!  (0  c 

C p-  P’  -4-*  (A  CD 

® O is  (D  ° 

0-  3 'u.  CO  Q 

^ w ® £ c s 

® ■ — 'Cl  m > 

£ 2 © © 2 o 

,2>  o c © -2  00 

c ~ i to  in  ,_ 

< 2 o o ^ S 

2 e -g  S S 

z £ © ra  c £ 

^ 2 is  o - 


g 5 z«  1 8 

< c 9 05  2 ^ 

.2  .2  © $ 

>=r  _£0  O 


r-  O — 

^ o o.  © 

x 2 3 £ 
CD  E Q.  H 


co 

CD 

O-  m; 

°II 

f 8 o 

3 T E 

TJ  ^ 10 
41)  = C 

-c  n 

O © T3 

w to  ■© 

i « ™ 

© <2  © 

£ E © 
o to 
x -C 

O)  >i 
<2  *=  © 
o 9>  3 

. -js  2 © 

T-  © © _ 

»-  w to 

i—  © c3  © 

cvi  % 

10  -O  o -g 

C © c 

0 -O  o © 

w 5 i £ 

,£  ® E I 

-m  o © 5 

© -O  g-  2 
c ©. 2 O 

© -5?  _ S 

III? 

S.S  * 8 

, £ 

"5  co  © > 

© o)  2 
O)  o © O) 

© _ o 

© .2  •f'  .2 

S?  i 1 

.2  o « | 

■o  ° 5 - 
© © © B 

1 a « g 

| 8 5 5 

^ £ o — 

“2  (O  2 

© 1=  -O  © 

— 3 o > 

© W C3  © 

5 =6  © w 

C Q.© 

.-fe*  O)  3 

.2  £ § o 

3 8 3 k , 
.1  5 <2  2 f 

£ © C m © 

°02S£ 
© .2  0© 

? © "w  '5 

*3  x © © 

© © .Q  . 


CM 

o 


Dyn  Mg 


DYNAMIC  MICROGRAVITY  EXPERIMENT  REQUIREMENTS 


LOG  (FREQUENCY  [Hz]) 


o 


nasa 


PRECEDING  PAGE  BLANK  NOT  FILMED 


MAN-TENDED  CDSF  CONFIGURATIONS 


co 

38* 


o 

E 


J?  CO 

& Q 


ft  B O 
= © © 
CD  *2  = 

> 2 
co  t 
co 

(0  o 

Q. 

"O  © 

© © 

10  <D 

C © 

O Q) 

W r— 

(0  £ 


C 

$ 

o 

XZ 

CO 

c 

o 

(0 

c 

CD 


o © ° 

E If  CD 

C A O 

o o 9 

o *-  c 

S 

| 

>0) 

o> 

o -c  c 
.©;§- 
E 5 a> 

o £ © 

s ° ° 

CD  CO  CD 

N "-  = 

>*  e ^ 
ro  © ^ 

ro  © w 

© — E 

0)  C *" 

? °B 

© > « 
c > CO 
0 0(0 
£ C 

ro  co  c 

3 c ,s 
0)0° 


05 

C 

o 

ro 

E 

TJ 

CD 

CD 

CO 

c 

>k 

05 

© 

ro 

05 

c 

co 

12 

o 

sz 

o 

05 

-o 

c 

ro 

ro 

sz 

co 

T3 

c 

. 

CO 

x: 

LL 

CO 

CL 

cn 

Q 

■*— < 
xz 

o 

05 

ro 

H- 

a 

ro 

sz 

c 

MX 

c 

o 

oS 

ro 

■*—» 

c 

CD 


cz 

ro 


O) 


o 

ro 

ro 


CD 

c 

o 

CO 


CD 

x: 


c 

o 

o 

u_ 

CO 

Q 

o 


ro  © 

tZ.  ^ 

#§ 

o © 

o £ 


u; 

£ 

* 

* 

k_ 

'3 
CJ 
CD 

5* 

a s 

3 O 
O © 
=6  « 

§. 1 

•O  < 

c 

CO  © 

^ o 
-i*  ro 
co  t 

o 


■o 

ro 

cz 

05 

CO 


05 

c 

ro 

co 


CO 


cz 

CD 

E 

c 

o 

> 

c 

ro 


8 & 
> 
ro 

8* 

.2 
E 


o <o 

“ u 

CD 
!fc 
T3 


& 

© 

> 

CD 

> 

co 

sz 

CO 

c 

o 


SZ  (0 


ro  co 
E O 
o o 
© 

05  CD 
C £ 

.2  co 

P 

£ ~ o 


3 

05 

C 

o 

0 

■O 

ro 

■o 

c 

CD 

1 

$ 

CD 


CD  O 
■O  JZ  ■*= 

£ H © 


c 

3 

I 

c _ 
ro  © 


JQ 

ro  co 

E 2 


05  CO 

co  iz 
o tr 
»_  © 

CD  LU 

la  © 

6 - 
<D  2 ^ 


I S’ 

I I 

ro  © 

■o  © 

e g 


i 


© 

CD 

co 

CO 

CO 


> 
CD 

>*  w 

= o 

15  o 

£ © 
CO  CO 


£ e 

CO  CD 

ro  > 

CL  * 
XJ  O 
C ~ 

cn  32 
s (0 
(0  c 


s § 

ro  o) 


sz 

o 

co 


c 

o 

o 


o <D 

© K 
O ^ 
CO 

t: 

CD 


© 2 

8 * 
tz  CD 
3 © 

CO  CD 

CO  £ 

€ | 

l2  © 

CD  © 

£ CD 

O n CO 
~ = O 
5 •« 


£ co 

8 < 

.u 


© 

'ZZ 

ro 

o 

ro 

ro 

sz 

o 


CO 

o 


Man-Ten  Conf 


0 

CD 

fc 

CD 

Cl 

O 


■a 

CD 


cr 

0 


c o 

UJ 

l— 

cc 

LU 

CL 

O 

CC 

CL 


< 
CC 
D 
C D 


O 

O 

li- 

en 

a 

O 


co 

vi 

CO 

6 

0 

> 

0 

0 


0 

x: 

V} 

0 

0 

5 

co 

0 

0 

c 

o 

0 

k_ 

3 

CD 

c 

o 

o 

■a 

0 

"O 

c 

0 

1 

5 

0 

b 

0 
-♦— * 

0 

■a 

'■$ 

c 

0 

o 

0 

1 

0 

.c 


0 

JZ 


. 0 
0 3 

g -o 

0 O) 

■fc  * 

0 „ 
c o 
o o 

o CD 

d 1 
d 2 

.ti 
CD  T3 
C "O 
=6  « 

£ = 

J3  0 

t « ^ 

o •£, 

ri  CT>  — 
0 0 O 

cn  5 § 
w I 8 

c 0 W 


O *= 


co  0 

o o 

Q.  tt 

E <» 

3 05 

W 2 

*5  0 
0 > 

CD  ^ 

P 

=5  ^ 


0 

0 

tr 

0 

c 

T3 

C 

0 

0 

0 

0 

E 

0 

JC 

\— 


0 2 
*=  "O 


c 

o 

■a 

0 

0 

0 

JD 


0 

N 

0 

>. 

0 

k_ 

L. 

0 


II 

§1 
2 T3 
0 0 
=2  $ 
o E 

CO 

O CD 

o -2 

* 3 
o % 

0 2 
0 S 
E w 

Q.  >> 
3 2 

co  0 


0 

o 

•c 

0 

> 

0 


00 

o 


3 

O 

JQ 

0 

0 


I-  ~ 
x: 

CD 

5^  0 

o ^ 

co  0 

CO  \o 


"2  0 
§8 
e ■ 

O i- 

o 

0 

k_ 

0 

$ 


CO 

E 

3 

E 

X 

0 

E 


0 

o 

0 


CO 

a 

O 


t i 
CM  CO 


c-2- 


108  Conf  Props 


I 

c: 

cc 

-Q 


I 


nasa 


PRECEDING  PAGE  BLANK  NOT  FILMED 


(A 

O 

CL 

E _ 
o (0 
o o 

0 ■£ 
_C  <D 
— > 

O <jj 
SI 

0 — 
3 W 
Q co 
0 

g I 

•2 

c o . 


4-  V-/#  •— 

S § 1 E 

§ o 8 T_ 

0 w _ 0 
00  10  «g  £ 

. c c _ 
</>  5 o .E 
c o W -c 

o .c  = •*= 

•■5  w o 5 

CO 

3 2 0 “0 
a>  0 x:  ■*= 

o o ~ .2 
° 0 | o 

■§  3 o S 
■o  j=  >,  n 

§ § f & 

T 8 2 c 

? n O)  5 

£ co  >5  0 

O Q ° *5 
il  O J g 
£ CO  s c 
Q h-  0 o 
O CO  o o 


M-T  Mg  Prol 


2 I 7 

O o 

hg 

Of  i 

g § » 

| i 

3 < 

<2  o 

lE  uj 
Z fc 

8 8 
..  < 


O LU 

O 5 z 
Q a Q 

g £ E 

Z b o 

H < a 

^ a o 
S • cc 


CDSF/ORBITER  MATED  CONFIGURATION  CHARACTERISTICS 


c a 

<0  s * 


<0 

>*  <o 


2 <0  <D 
=!  cr 


<D 


C/2 


<u 


O) 


W /.x  W 

5?  --P 


2 5 


CO 


o 


<D 


CO 


<0  5 =: 

E ro  J5 


Cont  Char 


CDSF/ORBITER  MATED  CONFIGURATION 

CHARACTERISTICS 


1- 

z 

b 

ID 

o 

DC 

i 

D 

l— 

LD 

2 

Z 

o 

1— 

o 

LD 

a 

E 

LD 

O 

3 

DC 

O 

z 

1- 

0 

■ 

8 

-1 

Z 

0 

< 

s 

o 

DC 

O 

< 

0 

0 

LD 

O 

1 

o 

F 

DC 

G 

DC 

O 

in 

LU 

4^ 

> 

■r- 

0 

111 

G 


I 

10 


Q 

ID 

G 

ID 

LD 

O 

X 

LD 


LD 

| DC 
Z LD 
O >- 
DC  -I 

> ^ 
Z LU 
LD  LD 

o£ 

O 


DC 

< 


G 

ID 

DC 

< 

CL 


1 O 
co  o 


CO 

0 

O 

DC 

O 

_l 

LD 

X 

£ 


ID 


CO  CD 
LD  < 
DC 
3 


o 

LD 


CO 

DC 

O 


DC  LL 


w 

2 


TJ 

® 


ID 


O 

LD 

D 

LD 

LD 

O 

X 

LD 

LD 

Q 

3 

K 

Z 

0 

< 

0 

O 

DC 

O 


0 

O 

DC 

O 


co 


0 

LD 

DC 

Z 
O 
I — 

0 

LD 

DC 

G 

0 

1 

o 

DC 

O 

2 

0 

LD 

G 

lO 

4^ 

+ 


LD 


8 £ 

Z fj 

LD  LL 

O 111 

| LD 

o oc 

DC  U- 

Q O 


h-  Q 
Z W 
S 5 
DC  < 

LD  (L 


y=  o 

Q O 


LD 

_l 

CO 

< 

I— 

CO 


NO  TUNNEL  REQUIRED  TUNNEL  REQUIRED 


~ © 
X 


CO 

z 
O 
h- 
< 
0 c 
3 

g 

LL 

z 

o 

o 

cc 

LU 

t 

QQ 

OC 

o 

O 

H 

Q 

LU 

I- 

< 


CO 

a 

o 

>- 

b 

> 

< 

oc 

O 

O 

oc 

o 

LU 
I- 
< 
I — 
co 

>- 

a 

< 

LU 

)— 

to 


— ° c 

g 2 £ 

§o© 

*=  c-  3 

£0  © cn 
■»->«= 
<0  o c 
> _ o 

ago 


c. 

o 

o 

0 


o © 


CD 

CO 

XI 

aj 


c 

o 

N 

C 

o 

X 


X CO  © 

® o « 

a)  to 

-o  © x 
3 £ ~ 
.ts  CD 

§>  © 5 

© x z 

F © 

0 © 
cn  c © 
i 0 ^ 
O co  3 


O 0 

e ■© 


0 

X 


c 

cn 

re 

e 


0 

CO 

3 

O 

*k_ 

0 

> 


k ai  ® 

=■  2-s 

.9  X 

E I 

I S 

E .9 
0 


0 

c 

0 

CO 

c 

0 

> 

0 

0 

k_ 

co 

c 

o 

0 
' k_ 
0 
> 

0 


c 

0 

0 

0 

0 

X 

c 

0 

0 

w 

< 

d) 

1 

o 

o 

'E 


0 

c 

0 

0 

0 

X 

0 

c 


3 

O) 

c 

o 

o 


X 
0 

t E 

© 0 
CD  X 

-a  — 

_ © 

O ■*—'  — 
~ O 03 

"O  X .9 

0 0 X 
E X 0 

i-  r-  ^ 

2 at) 

£ 0 C 

0 I—  CO 

a cn  _ 
0 »=  © 
12  = 

© OX 
0 0-0 
_>>  X X 

© 13  -O 

0 5 s 

C i"  C 
< - fc 

-O  5 

1 ° 


S -*= 
o O) 

'0  ^ 

= 15 

cn 

_ 0 


c 

o 

o 


0 
0 

d) 

-o  0 

0 X 
CO 

E >, 

x 


0 

1 

c 

o 

ISI 


0 

X 

h- 


X 

k_ 

o 


c 
0 X 
0 

0 0 
S E 


0 

© 

‘u 

0 

> 

C 

o 

'■S3 

0 

i_ 

3 

O) 

c 

o 

o 


o 

oo 


0 
0 
x 

3 

±;  <d 

- = 75  X 

X5  0 


c 

0 

E 

0 

E 

0 

c 

.is 

g 

3 

X 

0 

0 

k_ 

1 

3 

cn 

O) 

1 

c 

0 

0 

h_ 

0 

0 

'E 

0 

c 

T— 

0 

0 

N 

X 

X 

O 

X 

0 

E 

0 

X 

+—• 

c 

a 

'-♦3 

x’ 

c 

0 

0 

3 

X 

O) 

k_ 

0 

C 

X 

O 

O 

■*— - 
0 

_ 

0 

0 

X 

O 

» 

tr 

c 

0 

> 

0 

0 

X 

c 

3 

•*—* 

0 

3^ 

0 

0 

g 

x 

0 

> 

0 

x 

0 
0 
0 
k_ 

0 

X 

$ 

0 

‘cn 

1 

o 

g 

E 

CO 

0 

x 

0 

0 

o 

X 

0 


X 

0 

X 

3 

0 

0 

E 

cn 

0 

0 

x 

3 

0 

E 


C 0 

o g 

8 | 
"O  Q) 

o 

.9  "0 

E x 

3 


o 

10 

CM 


O 

00 


0 


£ 0 

0 0 

1 3 

l.  .t; 
0 23 
> 0 

X © 
0 0 
o o 

« g 

X © 

& d> 

2 0 

cn  -o 

10 

0 

-o  C 
- x 

o © 
jo  0 

0 

0 — 

I-  X 

0 
0 
'k_ 
0 
> 


2*  x‘ 
o 0 

— I 
© 3 

0 © 
© 0 

0 C 

cn  .9 

0 


0 
x 
3 

c 
cn 
0 
E 
c a> 
© X 
E 2 
0 o 

■5  1 
0 W 
*“  0 

.1  E 
0 2 


3 -S  2 'F 


X X 

‘O  CT> 

51 
> « 


0 

E 


0 o © 

o 5 i- 


0 

> 

*-  © 

X ~ 

. cn 
c 

C X 

> © 
z -g 

O © 

cm  o 
ch  . 

© s 

x 
© I— 
0 

X 

3 


0 -Q 
> 0 

0 © 
C t 

o = 
•^=  0 
o *- 

0 3 

— X 
X 

0 c 
0 0 

d)  E 

0 0 

^ 5 

10  cr 

0 2 

•I  S 

F - 
o 

o g 

0 x 

1 s 

- X 

o 10 


CO 


S 3 
0 


0 

x £ 


Mg  alt  var 


Steady  State  Microgravity 
CDSF  MATED  TO  ORBITER  CONFIGURATIONS 


I 

c 

CD 

■Q 


I 


nasa 


PRECEDING  PAGE  BLANK  NOT  FILMED 


119 


£ 

LU 

z 

o 

cc 


UJ 


y 


>- 

Q 

CO 
I — 
if) 


$ 

03  3= 

o 


® 5 

E O 

•e;  0 

*s  -S= 

03  . 


s 

t/5 


03 

s 

1m. 

o 

TJ 

£ 2 


t:  o 


T3 

03 
-*— * 

o 

03 

3= 

03 


13 

CT 

03 

i 

CO 

c 

o 


<2  .03 

1_  to 
® c 

5 £ 

6 o 

03  2 
.c 

**  03 

O T3 
■*-  3 

10  '£ 

® 0 

2 - 
E _g 

03  X3 

1° 

C/5  O 

Q f= 

O | 

£ 5 

03 

o o 


■a 

03 

g 0 

E © 

<0  W 

£ « 
"O  03 
03  2 

£ -D 
ci 

o “ 
<o  c 

CL  <0 

E ° 

c 

>»  o 
03  -5 
0 £9 

® 2 

-o  co 
co  h- 
0 if) 
& O 


c 
o 

to 

L_ 

0 
CL 
O 

— HI  03 


"O 

0 


0 

1 

sz 

0 

o Li- 


ro  cl  co 


0 

C/3 

03 

0 

•o 


T3 

C 

0 


C 
0 
E 

I g 


> 

c 

0 


> 

3 

0 

c 

0 

E 


0 

TO  < 

3 

< b 

0 1 
c ° 
<0  0 
•t  £ 

C/3  ~ 

c o 
o — 
O -o 
— 0 
03  ■*£ 

g I 

-C  0 

-4— > rzn 

f 

0 

~ u- 

s a 

2 O 

"O  ® 
® £ 


c r 

£ c 

0 g 

•°  i 

0 .2 


T3 

C 

0 


0 

E 

L_ 

0 

CL 

X 

0 


> 

0 

03 
O 

k— 

g 
E 

0 

> 

</5 
c 
0 
C/3 

T3 
C 

o 
O 

k_ 

0 

•o 

0 

3 

T3 

0 

SZ 

o 

C/3 

0 

03 

o 0 
g ° 
E 3 

o 

° 

0 

C X) 
{2  0 


o 

C/3 

r 

c 

D 


Q 

O 


o 0 

< ~ 
c 


CO 

Q 

O 

0 

SI 


■ C 
03  © 

O 

b 


E 

c 
o 

e 5 
^ £ 

M 

if)  0 
Q q3 
O 75 

5 o 
2 0 

c o 

£ E 
5 « 

g -a 

2 5 

0 ~ 


N •*- 
I O 

® g 

CM  ^ 
^ 0 
03  ^ 

03  0 
O 


O 

L_ 

g 

E 

o 

o 

CM 


O 

0 

TO 

0 

0 

c 

0 

0 


c 

o 


c 

o 


3 

o 

o 

o 


0 
a 

o . 

0 o 
0 
CL 

E 


vL  03 
03  C 

LL  C 
CO  0 
Q > 

O 0 

0 -^  -r 


•o 
0 
0 
c 
0 0 
0 0 

0 0 

0 T3 
0 0 
a 


0 

n 

0 
0 
O 
3 
0 TJ 

0 .s 

0 O 
O 0 
a 0 
® £ 
E ^ 

<g.  cm 

0 o 
0 *- 


0 


a 
o 
0 0 
0 
O 
3 
-O 


0 

CL 


3 

-o 

c 


c 

0 


£ 3 
£ §* 


0 
0 
C -C 


0 

> 


0 

1 

0 


c 

0 

% 

CL 

> o 
0 E 

c 

o 

c 

o 

0 

!5 

Q.  § 
O 0 

£ 

$ 

0 

to 

k_ 

6 

Q.  O 

0 

0 

o 

k_ 

0 

0 

n 

0 

0 

“ “ 

o 

o 

T— 

0 

o 

o 

X 

0 

0 

< 

0 

.E  0 

= b 

i « 

0 0 

2 to 

0 

® 0 
o 
o 
0 


o 

2 

< 

2 

a 

C/3 

H 

W 


O 

C\i 


HI 


O 

DC 


LU 

O 


CO 

a 

o 

LU 

f 

e 

s 


LU 


Q 

(/) 

(JO 


0 

1 

z 

uj 

cc 

O 

LU 

CC 

LU 

O 


< 

DC 

£ 

CD 

DC 

O 

CO 

LU 

DC 

=> 

O 

LU 

CC 


LU 


02 


CO  O 

Z I 
LU  o 

CO  QC 

o Q 


o 

o 


I LU ! 

k ■ , 


CO 

LU 

O 


UJ  CO 
FQ 

o 

z 

LL  oE 
CO 

8 £§ 

? Si 

o< 

LU  DC 

c3qj 

ujo 

Qq 

lulu 
ZCO 

<co 


CO 

o 

§ 


8 

§ 


DC 

O 

CO 


N 

X 

co 

00 

O) 

I 

o 

k— 

o 

'E 

o 

o 

c\i 


"D 
CD 

c5 

2*  o 

_ CO 

Q - 

c 

3 


> 

z 

UJ 


> 

D 

W 

H 

CO 


CO 


PUSHOFF  25  Lb  = 2.7  ft/sec  = 100  micro-g 

2.5  Lb  = 16  ft/min  = 10  micro-g  (step  impulse) 


ORBITER  / CDSF  ATTITUDE  STABILITY 


<5 

*5  *•=? 


V>  co  t $ 

S a & i 


O) 


£ > 00 

03  ? ~ _ 

>>  © 2 © .2 

■r=  ■{*( 


O) 


£ C -C 

O 8 o 
=0  w .« 

03  O Q- 
0)^0 
£.  £>  w 


o <0 


© j? 


v 

o -o 


£ "2  © SP 

T J4*  m 


to 


I-  0 W S 

o -o  _ .y 

5 « s S 

w ^ 5 > 


</) 


(/)  W J8 


o c 
5 ±j  to 

2 Q--o 
0)0® 
CD 

<0  </j  :2 


ORB/CDSF  ATT  STAB 


£ 

<i 


Li. 

(0 

Q 

O 

tr 

LJJ 

m 

DC 

O 


a. 

o 


o 


IL 

O 


3 


UJ 

DC 

O 

X 

2 

Cl 

i 

e 

co 

ss 

h- 


5 

o 

Q 

III 

CO 

o 


o 

DC 

£ 

CD 

DC 

O 


o 


c 
O 
o 

CO 

O w 

E o 

CO  1 
_Q 
T3 

CO  _£Z  ^ 

■si  S5 

o'0 

-8 -8  <3 

1“  Vi  >* 
LT  -H-S 

P O 1q 


CD 


CO 
■*— < 
C/5 


o 


s 

.e  S'O 

^■E  J 

o o t: 

got 

05 

0 

■a 


O 

UJ 

DC 

Q 


CO 

Lil 


UJ 

g 

co 

DC 

UJ 

a 


c ^ 
O o 
O £ 

co  S 
O 8 

CO 

-.-BO 

c ° 
co 

CO  _C 

■o'l  S5 

O)  05  "O 

CD  <D  __ 
T3-OT5 

7"-  +i.-^' 


o ja 

Si  ® 

“E 


jE£ 

rT  r\ 


5 ° 

o 

D 

co  5 s-  C 
nio  o 
zt|o 

U.IO) 
cog  cd 
Qj^ 

t* 

e 

CD 
DC 
O 


C/5 

CD 

"O 

13 

! 


1 23  O/CDSFATTITUDE 


<0  ^ 

jz  Q) 


■°  5 
2 b 

^ w 


d ■*= 


DC 

> 

3 

O 

E 

in 

O 
-•— * 

n 

03 

<13 

& 

2 

3 

-o 

E 

<0 

o 

_w 

X3 

b 

~ in 
n « 
o 5 

<5  2 
:■=  o 
c o 
— 0) 
© w 

2 o> 

CD 

--  b) 

>,  © 

"a 

> _ 


§ e 

I* 

— © 


5 © 

O TJ 
O 13 

<13  '*= 

gt 


£ a> 
v o 

° 6 


© t= 

-C  © 

o 

_ © 
SZ  •»- 
O *8 


03  S 

.c  c 


plotl 


o 

in 


o 


o 

ro 


O 

Csi 


o 


X 

>- 

N 

rO 

rO 

ro 

O 

O 

O 

d~ 

1- 

h- 

ORBIT 


ORBITER  ONLY.  ATTITUDE  STABILITY 


© 

X3 

-5  3 


<0 


<0 


© 

SZ 


£ 3 

H-  Q. 

o _ 

00 

o :-e 

Q.  c 

CO  <D 
£ £ 
■E  8 

© 6 

2 

to  O) 

3 .£ 


w *-  -k 


a) 

CD 

co 

a. 

co 

3 

o 

> 

a> 


<0 


c 

o 

to 

c 

a> 


0 

(f) 

O 

QC 

> 


O e 


co  ±r 


O) 


CD 


0 o 

2 E 

co  0 
c © 

.©  3 
■a  — 
co  co 

w- 

o>  CO 

^ -c 

■t'  CO 

> to 
CO 

C-  C 
D)  o 

« © 
C 3 

g .i 
© w 
o ® 

r h 

© 

5 iQ 

6 E 

© 0 

£ © 
> 


* 5 

1 0 

© © 

© ? 


c 

0 d 
■a  o 

5 © 
© ^ 
co  .© 

1 o 

s § 

© = 

| 2 

£ CD 
.£  © 

© ^ 

© $ 
to 

•2.  I 

o 

© T3 

E © 

5 o 

c 

© « 
£ © 
■*— * 

•o  -E 

§ g> 

■O  -o 

© 00 

E J 

© o 

■°  >. 

c s 

© o 

g s 

© w 
© © 
-C  -o 

0 3 

© ts 
© © 
CJ)  c 

« s 

CO 

y— 

i© 

0 Z 

X 

o © 


I S 
ra  © © 

o © S 

a.  2 O 


126  piot2 


YAW  AND  PITCH  ANGLES  VS  TRUE  ANOMALY 
ORBITER  NOSE  DOWN,  AT  TEA 


I 


(030)  S3T9NV  HOlldSMVA 


ORBIT 


ORBITER  / CDSF.  VRCS  CONTROL 


0 
c n 

</)  (0 
c 5 

O "O 

(0  O 

C o 

•g  | 

o q> 
0 2 

"D  O) 

0 0 

E -o 

£ ^ 

o 

1 § 

? 52 

o)  2 

Q) 

> T 

ns  5 

05  B 
0 

0 _ 
•>  0 
0 *= 

0 c 
0 •- 

Q-  c 

0 < 

c 

0 "2 
c o 
0 >— 

o 8. 

s ? 

■s  ° 

s i 
0 *•“ 
U_  0 

8 $ 

o S 

0 CO 

£ 0 

■“  3 

£ ? 

5 3 

1 £ 
£ £ 
ir  O 

O O 

0 o 

Z o 

o Q. 

CO 

i=  !c 

.Q  — 
0 > 
0 

jC  T3 

H 0 
0 


in 

o 

cc 

> 


0 


.■ts 

n 


0 

3 


— 

o 


0 


0 

C 

C 

0 

-C 

o 


o 


co 

c 

o 

T3 

c 

o 

o 

0 


B c 
0 — 
3 to 


3 

O 

JZ 

O. 

o 

£ 

1c 

0 

$ 

•o 

c 

o 

o 

n 

0 

c 

o 

.2 

0 

o 

c 

o 

c 

0 

0 

H5 

> 

0 

o 

t_ 

O) 

To 

3 

£ 

> 

0 

o 

k_ 

o 

05 

0 

■“ 

-Q 

(0 

0 

0 

0 

O) 

0 

>> 

Ol 

0 

> 

O) 

0 

c 

0 

§ 

o 

0 

CL 

o 

0 

0 

0 

£ 

E 

3 

0 

c 

0 

0 

c 

0 

-o 

0 

c 

CO 

0 

0 

"O 

.C5 

c 

o 

c 

o 

0 

0 

o 

0 

0 

0 

< 

0 

k_ 

05 

u! 

0 

o 

■o 

k_ 

1 

0 

0 

o 

3^ 

0 

c_ 

o 

;> 

0 

0 

o 

0 

c 

0 

05 

* 

0 

c 

0 

k 

‘u 

£ 

0 

3 

T3 

3 

£ 

o 

B 

in 

Q. 

0 

o 

E 

0 

-o 

o 

J= 

o 

Q. 

cc 

> 

o 

c 

0 

■O 

£ 

C 

0 

k. 

> 

*“ 

'5 

o 

0 

0 

£ 

cr 

0 

GO 

CM 


pl0t3 


n-fr 


(S&313I/V  — N01M3N)  HOdlNOO  300^01 


TC3Y 


1 1 3 

3 *°  o 
E -o  >, 
« 8.s 
0 E -g 
£ to  iS 

h O « 

. C 0 

« $ ■§ 

§ * £ 

O (0  CO 

m 5 c 
<o 

o3  o _ 
> © 42 

o 4«  S 

& ® £ 

2 -o  a> 

j=  *"  u_ 

^ C/5 

0 ° Q 

.§  6 O 


^ 0 --S 


1 B 

<2  2 

M 0 
0 X3 
■a  =3 

.■2  £ 
ts  0 
w _ 


$ c 
,_  o 

B 3 
€ c 
6 B 
0 ° 

JZ  *£ 


“■  0 
w _c 
x:  *■' 
t-  0 


0 g 
> 

®Oj 
0 
-n 


plot4 


YAW  AND  PITCH  ANGLES  VS  TRUE  ANOMALY 
ORBITER  / CDSF  ATTITUDE  STABILITY 


(03  Q)  S330NV  HOlId  $ MV  A 


ORBIT 


DYNAMIC  DISTURBANCES  TO  THE  MICROGRAVITY  ENVIRONMENT 


co 

O 

O § 

<D  P 
& o 

o B 

Q.  O 
=3  O 
C 

o o 
® o 
O a 

jz  cd 
5 £ 

"7-  o 

o — 
7d  © 

0)-° 
(0  CD 
-is  © 
X3  o 

S 

0 > 
T3  76 
© o 
CD  0 

>,  0 
5 ® 

CO  «_r 

3 0 
E 

c 
o 


CD 


CO 


co 

CD 

o 

c 

CO 

n 


> 

c 

CD 


S5 

5 I 

CO  03 

C g 
CD  O 

P! 


CD 


CO 

0 

735 

0 


0 

c 

o 

CD 

c 

co 

o 

0 

X 

0 

c 

o 

co 

0 

Q. 

5 

0 

fc— 

o 

■o 

c 

0 

o 

CL 

o 

03 

0 

E 

o 


js  S i s 


£ to 
O =r 


0 

0 


0 5r 

Q. 


E 0 
> 0 

76  O 
c 0 

0 X 
£ 0 

■c  0 

0 -C 
CL 

X ■}= 
0 o 

c 
o 

"D 

0 c 
© 0 

2 % 

s & 

c *- 

© CO 


0 

> 

76 


o 


0 — 

I = 

co  -2 


co  *-»  <— 
C I- 
sz 

O LU 


3 

co 

0 


0 

_c 

4— ' 

c 

o 

73 

c 

3 


0 

x: 


*=  0 
CD  — 1 

c 


C 3 

0 J5 
w o 


> 

c 

0 O 

m © 
© 5= 
0 0 
* 

c/5  = 

>/£ 
-o 


0 

0 

O 

c 

0 

_Q 


o 76 

c 10 
o g 

F 

s I 

® 5. 

c -O 
c 
'0 
■c 
0 
o 


o 

o 

co  0 

C XI 

o ~ 
76  o 

0 0 

■O 
0 
■o 
c 
0 

7 
c 
0 

E © 

_ 0 

1 ■*= 

S I 
is 

X3 

E 

0 

E 


LU 

o 

kJ 

Q 


0 

0 

>> 

X3 

0 

C 

o 


E 

0 

X 

0 

C 

0 

0 


>>  0 
■O  03 

■©  76 
0 0 
■o  > 

> .g 
o 

-I 
0 
0 
5 


0 
3 O 
Q CD 
TJ  "2 

0 2 

C 1- 

© E 

X 0 

W 0 

T3  -C 

c *- 

0 C 

| I 

O JC 

-o  0 

© 5 

LL  < 
O 

° o 
© 

® § 

0 -C 

O 

0 0 
Q-  Q. 
CO 

- © 
m — 

0 E 

o <D 

3 ® 

« c 
o ® 

to  ^ 
.©  0 
E 5 

© 3 

0 O 

W 0 
C Q. 

1 A 
5 S 

r-  CO 


N 

I 

03 

C\j 


> 

o 

c 

0 

3 

cr 

0 


0 

76 

76* 

X3 


03  .2  0 “ 


03 

c 

■3 
0 
0 
fc_ 

0 
0 
o 

= £ 
■o  3 

© o 
d)  Q 


03  W 
3 c 

■o  0 
0 

03  0 

o O- 
— 0 


© © § 
0 


10 

CM 

CM 

0 

c 


- 0 
-* — ‘ 
0 
T> 

0 
1c 


0 

0 

o 

k_ 

0 

X 

0 


■o 
0 
T3 
3 

76 

0 

sz 

0 

XI 


o 
o 
o 

y— 

0 

0 
o 
c 

^ © 
0 © 2 


75 


S-  0 -C  o 

4^  »*—  4— * V-/ 


3 

0 

TO 


CNJ 

CO 


DISTURBANCE 


treadmil.  int 


w 


O "m 

© <j> 

8 2 P 

n 


2 O 

Z x 2 


o 

■O 

0) 

<3 


(0 

= .2  © 
«•--  C 

<?  Ol 


E 
■o 

S o = 

is  © £ 

© T3  "S 
-C  © © 

I-  c £ 

05  *- 


•a 

© 


© © 
M 


tO  “ 

I 8| 

- o sz 

2-0  3 

tO  © W 

C (0  T3 


.Qaj® 
CO  c c 

2 © 05 

3 oi  o 
o>  _ o 

C C w 

8 i « 
© © 
co  2?  . 

I — <D 

co  a)  jr 

£ £ * 
c/i  Z 2 

Q (0  r 

O £ o 


<o 

8 


-O 

© 

— 

© 

■O 

© 

o 

© 

-*-k 

n 

c 

© 

© 

© 

© 

c 

k— 

o 

f— 

o 

w 

E 

T3 

© 

. 

© 

o 

£ 

© 

o 

o 

•4—* 

— 

/k 

© 

c 

o 

CL 

© 

(0 

c 

0 

CL 

01 

© 

*— 

© 

.c 


© 

to 

© 

© 

3 

o 

© 

o 

w 

© 

§ g 

*=  o 
o *= 
c O 
3 © 

w 

? & 

o 2 

o 2 
— o 

© -9 
© © 

© Z 

£ c 

2 e 

1 1 
8.  ® 
© | 

-o  o 

2 k- 
jQ  © 

"O  © 

g>  q 


© 

k_ 

3 

O) 

© 


C 

o 


M O 


IoE 

15 

g>  8 

© ■© 

© £ 


co 


lnrs*tinr»e 


CDSF  RESPONSE  TO  ORBUER 
UNISOLATED  TREADMILL  EXCITATION 


C/5 

Q 

O 0 


03  0 
C £ 

o *- 


_ c 

I ° 


— o 

* ° 
<2  to 

O X3 
~ 0 

8 8 

=5  8 

X ® 

it 


S 2 

* a 

.1  o 
<3  ° 

03  ^ 
W ^ 

_ to 

^ E 
o c 
a 

o 0) 

afi. 

UL  0 
05  0 

Q 03 

O 0 

03 

£ c 
<0 

c o 


2*8 

O 

TO  > 
t t- 

0 0 

-2  © 

«J  c 

03  .52 

£ 0 

■5  E 

£ q. 

1 E 
$ <0 

03  J 
0 ~ 
E -o 

€ * 

03  O 
-C  C 
~ 0 
CD  O 
c cr 
o 03 
0 ■*= 

Si 


fc  3 
*03 

(0  c 
C o 


3 w 

5 E 

t-  c 
o 


ll 

5 0 
. £ 
X ~ 
_ w 
03  0 

O 03 

to  E 
.<2  « 


force 


1000 


© 

© 

© 

x: 

3 

k_ 

© 

x: 

o> 

c 

T3 

O 

E 

0 

k» 

{ — 

0 

© 

w 

§ 

© 

© 

05 

0 

.c 

w 

.52 

XT 

3 

X3 

c 

© 

© 

c 

■3 

© 

.52 

O 

C 

■0 

© 

lf= 

O 

© 

c 

0 

a 

c 

5 

c n 
X 

O 

c 

3 

■>k 

e 

3 

0 

1 

0 

v - 

3 

© 

a> 

© 

O 

a> 

c 

N 

© 

c 

0 

w_ 

■0 

© 

c 

E 

0 

0 

_c 

0 

14— 

\o 

0 

= O -"  ° c 

c © n © .Q 

■D  2 r 5 


T 9 ^ w n 

£ c5  C g 8 

% w g © -o 

® £ ® © © 

■■§  S 8 I S 

M O a>  CO 

m .a  ^ </)  ^ 

2 to  I — © "O 

£ - ^ a)  ® » 

o .1  0:  a £ 

m Q « n ° « 

3 ° ^ o ■£  “S 


^ a ra 

U_  -£  •*= 

c/)  — 

a .£  o 

O c £ 

0 O T3 
-P.  "JS  m 


<D  c ® 
-C  o -O 

_C  2-  ° 

O E .52 

■ — O rt 
x:  o lu 


© © 

5=  -P  c 


X ro 


o © 

S -O 

2 © r, 


! o 2 a>  n g 

£ *0  *-  -si  in  — 


O ^ flj 

Q.  T3  O < > 

2 2 ° 10  . CO 

© o in  C3  3 

-O  c -§  I a> 

■o  5 ^ C O W 

2:^12 

£>  o © ^ o ® 

■p  ”1  P o 3 


s 1 

<0  o 


“(SO  "O 

= ‘M  c 

IL  O > O 


rt  Q-  ff\  W u_  V 

.8  S o 0 g | 

i §0  gS  f 
= Sri'S  2 

2 © *-  W <D  .2 

h .£  B 2 ■§  « 

o.  x:  a>  £ 2 

2 c 5 £ a> 

® 2 ra  £ 


83JOJ  Z 


TREADMILL  RIGID  BODY  ACCELERATION  RESULTS  VS  MICROGRAVITY  REQUIREMENTS 


CD  CO 

£ W S 
© o 

O .N  'to 

m » n 
■tt  "O  <0  E I 

8 S -g.  E o 

co  o E 0 .9 

2 w © ■o  E 

£ c 3 £ o 

~ 3 W I 00 

* 0>  £ 5 ® 

I^f  ^ 

« c O a Q 

CD  73  P ^ 

0 3 3 C ® 

O C ~ i, 

£ ® ni®  W 

<0  C-  C3)  (_  S£J 

a S e £ ° 

w 12  ■s  w 2 

73  cd  ° Q £ 
c > « O *- 

O 0 03  i_ 

■•=  n p o 

22 

a>  c o £ 2 

g E >.  I E 

3 O ffl 

O g C q CM 


O O 

5 ? 

E "o 
0 s 
— i5 
o 
9 

' i 

c 
3 


C/5 

Q 

O 

a ® 


c 

_ <0 

g .g  co 
E 73 

® §1 
'3  C 5k 

2 -e  o 

■§  1 *1 
73 

C ® 

o 


<0 

05 


.!=  C 


*=  >- 
O XI 


<D  5 


i 


cd  a | 2 | 

~ C0  CD  ~ O) 


O 

05  L.  *“  f- 

5>  CO  o u.  E 

(!)  M D W 


VW  . VJ/ 

co  E E co 
c ct  Q 


I ® £ ° § 

^ c CD  *= 


CD 
JZ 
■*— ' 

0 

CD 

E 


73 

0 

w 

'3 

cr 

0 

i_ 

0 

XJ 

P 

3 

O 

5 


o 

o 


E 0 

§ c 
0 0 

o € 

»! 
0 td 

CO  _ 

o £ 

0 CO 
X CM 
© - 
0 

$ co 
0 0) 

O 0 

o 2 
~ o 
c . 
o 


C->  CD 


~ XT  0 


0 

> 

3 


® '5  io  c -9 

~ © o>  O 8 
O o ^ o 
© c o co  ^ 
73  0 C 2 73 

3 E C r ® 

§i*i| 

E ® ? s = 

£ ^ 0 ■o  E 
£ ’>  9 5 73 
o g,  ® 2 S 

c 2 o ° ^ 

.9  o e 9 N 

0 E n - 0) 

t c 5 o £ 

W 73  3 .52  ~ 

1 i 1 o 8 
_ iC=  73  c 

<■0=0^ 
- E © 

5 ■§  c 


E 

CO 

'c  1,0  « 
0 73  2 
£Z  0 E 
o 0 

0 .£  E 

£ 73  C 

C 2 o 
O © i 

5 w 

CO  3 
C o 
O 
O 


0 

o 

co 


0 


© 


5 

g © 2 
t 2 M 

0 O 

o o 5. 
o;  a/  ^ 

05  4^ 

O)  < D < 

« © 

- x:  s= 

C C3  © 

o c a 
E < " 
2 § 

cr  "3 

£ S 


0 

O 

c 

0 

£3 


CO 

73 

0 

W 

3 

Q. 

E 

Q. 

0 

to 

O 

i 

o 

L_ 

o 

'E 


o 


tread 


TREADMILL  RIGID  BODY  ACCELERATION  RESULTS 
vs.  MICROGRAVITY  REQUIREMENTS 


FREQUENCY  [Hz] 


MICROGRAVITY  DYNAMIC  DISTURBANCES 


o> 
O)  c 

CNi  § 

•a 
0 


in  w 
co  — 

00  c ? 
•*  0 0 


0 


2 « 


S.  go  0 


O'  o- 


| S £ ? 


ii$* 

o £ > > 

0 £ 2 2 

c o>  a) 
0 o o o 

8.  O .a  O 

0 p c 

0 ,i=  c 

*0  Q)  ■*— * 

© N £ 0 

S & -a  e 

1 2 8 2 

S°iS? 

psl 

0 O 

~ .S  c 
T3  0 „ 

X i>  -0  E 
£ 2 w S 

~ 0 =f=  3 

€ c 2 
O o £ ? 

0 o E 

-C  c 


0 


a -d 


e 

0 

'c 

0 


•2  ™ © 

O)  ■»{; 

O)  c 0 o 

C o o m 
00-7 

0 r c 

o e Z 

O 0 

£ 0 IL 


0 

E 

o 

0 

o 

0 


CO 


o>  "o  Q .» 
c 0 Qo 


0 


2i5© 

0 o ~ 

1 4 


o> 

I 


*= 

0 

c 

0 

o 

0 

Q. 


O CD 

E 01 

< 


T3 

B a.  o 
a co  o 

S 8 ^ ? 

X © o 0 


o> 

£ 

o 

E 


EE  - 


0 

- d 
0 

« m 
0 w 
£ o 

O rj 

s S 

a 1 

h'  _ 
c\i  «B 
C !fc 
O 9 

S A 

0 

it 


& 


o 


0 

o 


8 o> 

o 

0 Q 

S E 

12 
o o 

♦3  *-> 

XI  T3 
— © 
in  o 

o 2 

0 - 

! a 

1 a 

o>  E 
c — 


<M 


O 

o 


c 

o 


3= 

0 

1 


3 £ 


0 

JO 

\- 


g 

o E 


c .« 

1 8£ 


0 
© 
© 

_ o 

5 S 

"O 

5 0 

I 8 

O -O 

_ c 
. 0 ■" 
0 u 0 

■ CL  iE 
2*  •“ 


0 

o 


0 - 
X < 
0 

1 

k. 

o 


0 

0 

3 

Q. 

E 


microg 


MICROGRAVITY  DYNAMIC  DISTURBANCES 


H LU 

2 UJ 

o oc 

gs 

E 

H oc 

G 

a)  o 
Z o 

3 OC 

LU  2 
E LU 


LU 

e 

LU 

(/) 


(0 

G 

LU 

LU 

O 


g 2 

|2§ 

F 

feS 

8 £ 

Q O 

8§ 

§§ 

OC  LU 


o 

LU 

5 

P 

0> 

h 

o 

z 

£ 

< 

OC 

OC 

< 

OC 

< 


0) 

E 

£ 

o 


o 

o 

> 

Q 

^ O 
N 00 

X UJ 

» § 
« X 

CM 


■ ■ 

to  P 
a o 

O 2 
CO 


LU 

tn 


G 


M 


co 


UJ 


o uj 

UJ  UL 


0 

1 
< 
z 
> 
Q 


CO 


<a 


\ 


PRECEDING  PAGE  BLANK  NOT  FILMED 


145 


STS  FLIGHT  ORIENTATION  THFRMAL  ANALYSIS 


I 


c to 

fi  8 p 


3 -1 

° 15 


c 

(0 

-C 

(A 

© 

£ 


c 

3 


C 

O 


o 
tr 
© 

> '■*= 
O 

© $ 

8 £ 
_J  «a 
0> 
N 


(0 

5 


c 

© 

E 


c 

5 

o 

•O 


c\j  .£ 
x •o 
^ i5 

® S w 
S o 

< w 
0)  w 
Tf  s w 

- o >- 

? *! 

> 0}  to 

- 3 75 

§2E 


^ N. 


© O 
a.  c 
x — 
0)  to 


E 

c 

£ 

(A 

3 


|>  © © 

fe  f £ 

CO  03  to 

m « « 

2*  to  c 

r-  (A  ‘.m 
•-  (A  (0 

T-«  *0  ’l_ 

© o 5 2 
O « ? ffl 

£ a>  15 
2?  -o  c - 
o to  o « 

_ £ fc  «o  a> 
O .2  O 2 w 

a = s c $ -®  U, 


.E  c 
to 


D 

o>  -o 

§ £ 2 

— C -O 

£.?JS 

1 o « 


5 

IV 

k. 

O) 

(A 

“O 

c 

© 

o 

jr: 

S 

"■*— * 

o 

© 

© 

as 

c 

JS 

a> 

Q) 

© 

U- 

CA 

o 

.1:  s x 

CO  CO  LJ 

>*  % o 

2 a§ 

“oi ; o 

E 1 * b i 2 | 

c /a  c **  o « iS 

°Q.2^£§£ 

*2  o © -c:  (0  o ^ 

n _•  o o 
a>  to  <o  — 


§ 03 


r .s 

E — £ 


Oi 


(A 


03 

T3 

3 


© ~ 

£ ^ 

Q)  k- 

>..i 

£ 

to  O 

§ J2 

o ~ 

E w 
c c 
©0(0 
T3  (A  ^ 

> .J5  £ 
2 E .53 

a CO  X 
O h T 
* (O  J 

© -C  > 

T3  .-~  _l 

© * r 

C -O  to 

“ © C 

.5  .§ 

o O 

to  X 


(A  F o cvj 

l—  in 

. • -C 


•E  g ■’  ^ 

(A  E 
© a) 

-o  _c 

© *”  UL  O) 

£ i w f 

8 g 8 -o 

| Q © § 
CO  _ -C 

. O)  c ^ 

> Q O O 

r 

* c ™ 5 
to  *°  © -2 
2 § £ 
£ -J=  o o 
w.  .9-  2>  -o 
© e © »_ 
c 8 o o 

> Q ! ■§ 

lid  I 

II- 1 1 


to 


INTRO 


STS  FLIGHT  ORIENTATION  THERMAL  ANALYSIS 


CO 


2 


LU 

D 

O 


o 

N 

DC 

o 


So 


< 

o 

o 


< 

o 

H 

QC 

LU 


< 

QC 

LU 

CL 

o 

o 

LU 

O 


_j  LU 

< h“ 
o 5 
o £ 

QC 
QC  O 


o 
< 
z 

g 

LU 
CO 
O 

Is 

co  a. 


LL 

co 

a 

o 

a 

LU 

oc 

oc 

LU 

LL 


OQ 

s 

C/3 

H 

z 

UJ 

Q 


u. 

o 

O) 

Q 

o 

QC 

LU 

Q. 

LU 


D 


X 

< 

s 

QC 

o 

LL 


Q 
UJ 

N . . 

"3  H CO 


o 

< 

QC 

UJ 

QC 

UJ 

> 


|8i 

QC  QC  O 

O CO  DC 

>.  uj  O 

bb!i 

> 2 f 

^ ^ 
QC  | O 
O 2 -J 

i I 


O 

O CO 

O LU 

fc  Q 

O o 

CO  z 
H ^ 
CO 


Q S: 

LU  CC 
O O 
2 CO 
LU  LU 
DC  Q 
LU  — 
LL  *2 
LU  LU 
QC  ‘ 


H 

O 

z 

LU 

Q 

O 


CO 

>■ 

CO 

CM 

>< 

a 


^ LU 

H Q_  _J 

X Q.  < 

O < s 

j -■'DC 
LL  ? LU 

a lu  £ 

LU  s 7 
(0  J h 

LU  o < 

Q > O 


CO 

CO 

UJ 

8 

< 

o 

H 

Q 

UJ 

S 

QC 

O 

LL 

QC 

UJ 

0. 

CO 

CO 

>■ 


QC 

UJ 

S 

g 

LU 

m co 


£ 

o 


g 

UJ 

m 

z 

0 

X 

1 


o 

F 

Q 

z 

o 

o 

Q 

-I 

o 

o 

H 

o 

X 


TO 

TO 

o 

o 

CD 

E 

O 

0 

3= 

0 

o 

■*— ' 

CD 

0 

0 

o 

c 

CD 

TO 

in 

JO 

;s» 

x: 

_c 

< 

CM 

O) 

O 

T“~ 

0 

5 

1 

c 

CD 

o 

O 

CO 

0 

TO 

CO 

0 

TO 

TO 

-C 

CD 

0 

O 

CO 

c 

JZ 

T— 

o to  cd 

c a>  a> 

^ -a 


in 

T— 

I 


*-  CO 

0 *- 


CD  *- 

= c 
> ■— 
0 to 
o a> 
- >. 
O CO 


o O 

o 05 

° 0 

<d  -o 


<b  .a  | ! ™ 

u c (0  = D 

a>  <8  03  -2> 

£ S o £ u- 

■g  o {s  . c\i 

c -a  o w x 

.2  d>  e o ? 

b o 2 o ^ 

■o  <5  .E  ® a 

® io  B < 

0>  CL  p - - 

~ E ^ To  ? 

. a>  a>  c 

C — £ J-  _; 

$ ~ 52  o 

^ <d  *o  c > 

O r-  •— 


U y l- 

-c  -Q  c — _ 

w o 03  2r  o 

§>-.2  j2 

to  0 O)  ic 

| ° | §>  ° 

£=  E 5 (5  w 

3 3 T3  O H 

w I « -o  ^ 

X W CD  Z 
W CO  CO  c 

> C u 1 0 — 

10  c 0)  ® O 

c CD  52  o CD 

to  r ® c to 

<S  J=  O >>  2 

E ~ c .o  a. 

® 5 >o  0 

r*  - ^ /i\ 


0 

TO 

<D 

E 

CD 
0 
i 

O 

CD 

C 

(D 

0 

JO 

0 



■*-* 

> 

O 

0 

C~ 

0 

O 

E 

»— 

§ 

co 

0 

CD 

0 

JO 

TO 

O 

0 

TO 

A — • 
0 

0" 

k— 

3 

5 - 

I-  "a 


O X 

to  03 
to  >, 
x:  to 

C0  _Q 
_w  -D 

x:  to 
t o 
to  >> 

UJ  CO 

JS  t 

£:  CD 

CD  lo 

■o  O 
CD 

c 2 

CD  £ 


1 ^ — : uj  »w  r~ 

t J m o_  = 

| 8.  § o £ 

2 c o co  i= 

;S.8s 

<g  a?  $ ® £ 

2 o § J?  0 

-a  O)  TO  > 

k-  > 

to  O ■&  So  2 

E E '2  cd  | 

« 3 to  £ 5 
< E c c 2 

d I - o 1 

UJ  CD  UJ  Jit  f \ 

o 9 o o 9 O 

■°  ~ 6)-°  | o) 

CO  C CD  CO  Sj  0 
CD  O TO  CM  52  TO 


results 


STS  / CDSF  CREW  TENDED  FLIGHT  MODE  THERMAL  ANALYSIS  RFfilll  Tft 


c 

CM 

in 

ii 

CO. 


O O 
CO 

cd  oo 
CD,  00, 

OONCO^CD 
0 0 0)00)0 

^•00)00)6 
r-~  02  CM  CO  UO  CO 


LL 

"3- Is*. 

UO  CO 

■gw 

®Q 

U2,CU, 

CD  CO 

UO  02 

CD  O 

o o 

co  q 

uo  cd 

UO  N-' 

5 

CM  -M- 

T-  02 

0)  o 

Xi  — 


UO,CM_ 

UO  T- 
02  00 

CO  CM 

T-  h- 


o 

II 

SQ, 


CO 

CD 

OO 

UO 


r^ 

o 

o 


O O N CO  ^ CD 
O O 02  O CD  O 

rr  o cd  cd  cd  cd 
r-.  oo  CM  CD  uo  co 


LL 

co  co 

UO  CD 

■?  c/) 

cd,*-. 

2-3 

£q 

r-  CD 

02  CM 

co  o 

T}-  CO 

02  CM 

s ^ 

UO  CM 

C0  02 

5 

CM  CD 

T-  CO 

■ 


■ 


{£2,02, 

Is-  UO 
CO  02 

CO  02 

i-  02 


i 


02 

M- 


CD  CO 
UO  CD 


CD 

CC 

O 


CO 

cd 


18 

.11 

E' 


10 
Q-S. 

C/2  'X 
® 8 

11 


E E 
ES 


CD  c/2 

o QJ 

3 3 
cd .E 

c E 

CD  - 
■D 

= .2 

— CD 

< Ol 


® CD 

| E 


£ £ 

C/2  Q) 

CD  <D 
C/2  C/2 

.9-0. 

u T3 

LU  LU 


02  C/2 

3 J- 

o o 
C/2  CD 

c c 

c c 
o o 

3 3 

L—  V— 

3 13 

Q Q 


u. 

CO 

Q 

o 


>■ 

< 

03 

Q 

< 

o 

-I 

>- 

< 

Q- 

QC 

LU 

H 

m 

cc 

o 


CM 


-a 

c 

02 

CL 

CL 

< 

> 

X 

_l 

o 

> 

o 

o 

r*- 

r>» 

o 

CD 

h“ 

CO 

z 


CD 

I— 

3 

3 

02 

CL 

E 

o 

>» 

ca 

JO 

TO 

CD 

O 

> 

CD 

Q. 


09 


o 

a. 
E 

CD  ® 


a. 

E 


1- 

ij 

E.i 

•=  x 

.£  cd 


THERMAL  ANALYSIS  TEMPERATURE  PROFILES 


0 c 
_ <0 
S Q. 

5 1 
0 0 
.1=:  0 

O £ 
CD  *- 
3 « 

.£  c 

E 5 

§ 5 

C/3 

-S'  s 

0 > 


(0 

o 


CO 
CO 

CD 

3 E 

CO  CO 
C CO 


h- 


'■"  co 
-c  5 
■c  5 

CO  «_ 

LU  g 

a ° 

— >> 

c C 

- CO 
TO  — 
03  CO 

CO  0) 

E ~ 

-t  CO 

co 


T3 

c 

CO 


0 

Q. 

E 

CD 

TO  '*- 
0 0 
0 B 

TJ 

O CO 

tn  0 

O J? 

CD  O 
i=  (13 

<d 

‘c  52 
o 5 
o $ 

03  0 
= 0 


0 

■o 

CO 

. a I 

Nr? 

: * Z 

E p ® 


'Cf 

Tj- 

C\J 

in 

0 

5 

x 

_3 

H— 

O 

TO 

0 

n 

0 

TO 

0 

o 

0 


0 03 

<—  >•— 

7=  0 

fc_ 

I 


•c 

0 

LU 

CM 


lO 

CO 

CO 

i — 

CO 

0 

5 

co 

co 

> 

0 

c 

0 

CO 

'jo 


tn  X 

© O 

S- 

Q.  -Q 

0 CM 

■S  "O 
0 C 
TO  0 
0 . 
*“  O 

c S 

<0  o 

0 o 
3= 

TJ  P 

o !> 

5 w 

-2  co 

■B  £ 

* 2 

0 co 

•S 

S 0 

c CM 
t CO 

O o 


■O 

0 

0 

3 

X 

3 


0 

0 


0 

O 

in 

0 

-C 


S w i? 

5 ■&£■ 

0 0 r 

X!  0 

1  ’ o 

r—  (A 

o « 

:=  0 

O — 

>V  CO 

O .t; 


3 

tn 

w 

0 

m 

m 

5 


co 

Q 

O 

0 


0 

O 

0 

t: 

3 

0 


CM 

in 


03 


-O 

c 

0 

3 

0 

TJ 


5 

o 

JC 

O 

JO 


0 

■o  . 
0 >> 
E ;j 

0 Q. 
0 O 

5 0 

JO 
LL_  0 

CO  c 
Q to 
O r: 

c 5 
0 ^ 
i-  >» 

0 TO 

1 S 

O u- 
Q 

5 ° 

O 0 

0 B 

0 TJ 
■o  C 
O TO 

£ 0 
0 ® 


0 

!o 

6 


0 

2 g> 
ri>;° 
§ 8 
0 

T ro 
■E  S 

0 o 

j§  0 

3 *0 
O 0 

V— 

5 s 

3 


TO 

0 
-♦— » 
TO 

0 

3 


0 

0 

Q. 

O 

0 


.Q 

u 

CL 


o ^ ^ _ 


S « 

°9  co 
° £ 
B i 

jp  03 

> ~ 


0 

3 


0 

0 

E 

0 


C 

tn 


o 

0 

TO 

c 

0 


CO 
Q 
O 

0 

4«j 

JO 

6 

0 
.C 

O 
0 

o 

Q.  >* 

° 2 £ S 
o 5 3 E 

2 § 
0 03 

E 2 
0 © 
*-  JO 

0 >— 
JO  0 

H-  o 

tn 


TJ 
0 
c 

3 
O 

E 

i 

>* 

-o 

° 8 

oo  -Q 


>,  -o 

f 2 

.P  © 

Q.  > 

o 8 

0 

JO  >. 
0 Cl) 
C S 

0 c 

J=  ® 
~ 0 
$ bl 


03 

0 

■O 


150 


THERMAL  ANALYSIS  TEMPERATURE  PROFILES 


Degrees , C Degrees, 


I 

c: 

CO 

s 


I 


nasa 


5.2.1. 4.  EXTENDED  DURATION  ORBITER  MISSION 


eg 

in 


CO 

ID 


PRECEDES  PAGE  8i_ANK  NOT  FILMED 


Extended  Duration  Orbiter  (EDO)  Study  Objectives 


CM 


CO 


CD 

■C 


CD 

CM 

<0 


CO 


CO 


CD  2 

*=  o 

« ® c 
2 o E- 

& 8 g 

~ © •*= 

£ >, 

c iS 
o co 


u 

o 


1 

XJ  CO 
m co 

I E 


£ 


1*5 


» * 

* d: 

8 j? 


w ® LU 
<B  X *- 
O 3 
-Q  O 

6|| 

c 

£ o 

- ffl  55 

.Iff 


CD  E 
c — 

2 .<2 
o £ 

a »- 

CO 

o « S 

c o a 

CD  CD  „ 

£ © * 
Q.  O 
3 »_  Jg 

gl? 

o>«  •• 

C 


X3 

C 

CD 

•*-* 

X 

CD 


g 8. 


a 


a 

c O 3)  = 

a-  1 1 8 a 

.52  £ o £ § 

CD  CO  "2  tn 

92  jc  o 5 - 

R co  © 

o # © -gj  Q. 

m CVJ  CD  JO  -s 

' CM  ~ (0  Q 

~ CM  3 “ £ 8 

I " a 1 8 ® 

© § • ® ^ £ 


CO 


E ■d  .£ 
t © P 


© 


o a 


© 


© 


5 .52  g 

a«  I 

oi 

* S a f 

as  i s 
©•2  s- 
© ° 21 

.52  £ I* 


LJ 

LU 


° 1 


0 « s w -3  £ £> 

?Bw^a^ 

© *-  c £ © £ ■£ 

1 o | ® 1 ® i 

c p » « S £ > 

fc  5 co  © 3 £ q 

>.  © 3 x:  t,  © “ 

O U ^ C Cl 

ig I $ g ? « 

0 4-  ^3  S <U 

■°  © © a © jc  © 
8 S fe  5 02 
oo^old©- 

O-  O .C  © * .£  ® 

E -S  .a  £ £ 

= 1 ! ° I s 

»-  CT)  ^ — r" 

o — 


■O 

© 


CO 

£ 

« 


TJ  © ^ 

© £ C 


c 

5 

o 

c 

CO 

a 


c o - 

t 4^  s; 


C 

i 

CO 

© 

© CD 
T3 
W O 

- E 
c c 

§ 

© § 


I 


■c 

© 

c 


•O 

c 

© 


■O 

© 

CD 


> 
CO  © 

frt  k— 


CD 

© 

S 

© 

to 

>* 

© 


5 

1— 


EDO  ObJ 


CDSF/EDO  ORBITER  MASS  PROPERTIES 


ii  n ii  ii  it  ii 
X >-  N >■  N N 

x > n ><  ><  ^ 


P 

1 


CM  <\l  CM 

* * * 

* * * 

SSS 

if  u * 


o 

DC  b 

w< 

§5^ 

Ol  5 IU 

OOj 
£ < 2 


-j  ii  n 

£ 

O >>< 


* * * o 

0 O (!)  CM  ^ CM 

X * * 

in  in  in  5 uj  5 

UJ  iu  uj  f=  j-  *= 

• ■ • ™ 

N (M  't  O I O 

II  II  II  II  II  II 

X >-  N >-  N N 
X >-  N X X >- 


* 

0 
< 
DC 
I- 

1 

z 

Z> 

c o 

LLI 


o 

DC 

Q. 

>- 

t 

> 

< 

DC 

O 

O 

DC 

o 

s 

LLI 

H 

< 

I — 
CO 

>~ 
Q 
< 
LXJ 
I — 
CO 

DC 

LLI 

b 

CD 


CO 

Q 

O 


c 

o 

L> 

o 

‘■m 

0 

■O 

© 

CO 

3 

03 

E 

3 

© 

5 

c 

to 

03 

© 

o 

o 

co 

0 

© 

© 

SZ 

CL 

<c 

0 

(O 

-O 

3 

5 

ro 

E 

3 


<d  -o  ^ 1 
0 3 E1  m 
3 g - S 
(0  © © 
O to  H 

■rr  -*-* 


C 

© 

o § 
« * 
■5  ? 


03 


O 

O 

(0 


c 

o 


cn  (0 
i > 
O 0 

g -o 

E o 


a> 


*-  - w 
© © 

5 -o  ~ 

^ 3 (O 

■ S CD 
- £ ^ 


LO 

o 

CO 

<0 


o 

03 

> 

c 

o 


c 
$ 

0 
.c 

co  — 

.Sfi  o 

1 -I 

2 
3 
03 

C 
O 

o 

O 
Q 
LU 


<0 

S O 
0 0 
5 Q 


co 


o 

Q 0 


CO 


03 

© 


CD  c O 

— 0 

C _ 

0 _ 

Eoo 

__  9° 

O O *-  o 

© CO  CO 

.l=  -a  3 _ 

T3  0 a>  -Q 

® "3  < X 

1 1 a i » 

- 0 1~  o 8 > 

5 ||  0 | 


0 ~ 
o 03 

c 

0 T3 

0 m 

O-  4-1 

© 0 

..  4= 


CO  2 £ 


Q 

O 


cz 
03 


| 8 | S £ 
© 


0 

. 

3 

co 

o 

© 

03 

03 

© 

0 

o 



5 

— ’ 

o 

© 

c 

sz 

f \ 

c 

© 

-o 

•o 

© 

-4 — < 

o 

3 

c 

E 

Q. 

o 

■m 

© 

c 

o 

C 

© 

T3 

0 

co 

> 

(O 

3 

© 

c 

© 

© 

© 

c— 

S 

© 

4-< 

‘c 

o 

03 

03 

© 

T3 

o 

© 

© 

1 

o 

h_ 

c 

-C 

1- 

3 

© 

o 

03 

CO 

> 

E 

© 

to 

1 

© 

4-* 

© 

£ 

■4—* 

co 

03 

03 

X 

3 

0 

n 

- 

SZ 

© 

© 


C 

o 


> 

0 

03 


c 

© 

o 


0 ® 


03 

C 

O 

o 

o 

D 


E 

o 


c 

© 

E 


*9  o i'  o u_  y 

>v  *■*  -S  © w co  i9 

■o  -o  2 ^ 0 Q a. 

O £ 


n 

2 ^ 

to  2 w K «o 
P £ {§  ai  0 10  B 

p - £ 2 | 


0 
s 

t/3 

© CO  .£.  JRI  _ 

h5«3®£^C 
_ © 

UJ  {£  co  to  ^ E 

t I £ IS  S js 


1 56  mG-SUN 


suntrack 


MAXIMUM  STEADY  STATE  MICROGRAVITY  IN  CDSF  f SUN-TRACKING  ARRAYS^ 


o 2 


_ ® 
O 2 
Q 0 


■<+  LL 

*8 
2 O 

CD  ® 

of 

p * 
fc  <D 

r-  £ 
oo  2 
£ 2 
O © 


»w 

s. 


o 

0 

3 

O 

.C 

■*-' 

XJ 

c 

0 

0 

> 

>> 

0 

c 

o 

0 

3 

CD 

x: 

C 

h- 

E CD 


© 

« E 

TJ  '2 

S ? 

co  <2 
> H= 
2 .£ 

CO  0 
x: 

o ^ 

CO  co 
CT) 
CT)  CD 
C r- 


0 o 
> 0 
2 3 

0 ® 
CD  ^3 

CO 


U_  2 
1/5  m 

Q 2 
o O) 

0 ii* 

2 > 
ro 

o O) 

® o 
c ■*- 

<B 

® =5 

C TJ 

® CO 

o 0 
0 5 
2 c 
a)  -2 

0 •= 
c 
o 
o 


2 B 1 
5.  c S 

0 O ■§ 

iSR 

5 2o 

§ ® 2 
2 TJ  _ 
00 

5 CO  CM 
2 CD 

u.  W ° 

c .2  c 
8 ® o 


H 2T  CD 
0 
TJ 
c 
o 
o 
0 

CO  0 
< ~ 
O 


I 

O 

»— 

o 

E 


CO 

X 

0 


tj 

0 

*3 

0 

> 


o 

jC 

5 

ch 

0 


CD 

i 

o 


o 


c 
o 

£ -0 

0 0 
-*— * — 

0 0 

? 8 
>>  <D 
TJ  ^ 
0 ^ 
0 0 
to  E 

% O 

0 •“ 
x: 

H CD 
o 
o 
£ 


CO 

-O  _ 
C X3 
N 0 

0 0 0 
x:  x:  o 

CD  3=  TJ 
C O C 
° _ “ 
0 g5  2 

co  co  E 

o3  2 ^ 

*=  O 5 
<D  >? 

E 2 o 

t-  n 0 
^ ® 0 

gfix® 
x ^ 

* 8 % 

o ° $ 

*_  .C  -rr 
© O ® 

£ 1 ® 
° 5 c 
d)  8 2 
6^0 
0 g>  2 

S B 0 
CO  73  o 

o 1-  O 
0-0  0 

§ d ® 
o+2 


0 -£- 
3 2 

o 0 
'€  2 
© 

2 | 

3 >> 

-O  -o 
£ w 

C •" 

“5 

0 ^ 

0 0 

1 I 

O 0 

E « 
0 © 

= 0 
0 "O 

E ~ 

0 x: 
cn 

0 = 

.Q  ® 

0 I— 
0 

g £ 

> o 

^ Q. 
0 ^ 
-M  - — 

O 0 

ra  0 
CD  tj 


oo 

m 


i 


o 


2 c 

O 0 

£ a 

0 

'«  I 

§ ™ 

I 0 
>>  •*= 

TJ  ■*- 
0 C 
0 - 
0 0 d 
: o»  -g 

0 O 
= — 00 
0 0 T— 

V E 0 


o £ 

0 TJ 


0 

5 


MG  SUN+ 


MAXIMUM  STEADY  STATE  MICROGRAVITY  IN  CDSF 
(SUN-TRACKING  ARRAYS) 


-T  Q. 
</>  - 


H II 

< 

I—  —I 
CO  u- 
Ui 


II  — CO 

uj|3 
< O r 

t - 5 

gss 

S t ui 
Phl- 
b _i  < 
0.  < Q 


LENGTH  ALONG  CDSF  CENTERLINE  (FT) 


CDSF/ORBITER  STEADY  STATE  MICROGRAVITY  PROFILE  (ARRAYS  FEATHERED^ 


O £ 
3 6 


<0  £2 

c 05 
— to 
■a  £ 
<u  *= 

I < 


to 

>*  5 

to  5 

£ £ 

(0  -C 

o « 

CO 


a> 

■o 

Is 

I! 

|i 

o >* 
~ 2 
Id  co 
cl 


*=  c 

^ CO 

.1  s 


I « 

geo 

§ °j> 
o 1 


O) 


o s 


If 

C CO 
CO  O) 

2 ■£ 
5 ^ 
- O 

•t  2 

o 7 

j=  c 

3 

CO 


3 

CO 
— 0 
O -C 


HI 

u2  -D 
CO  c 

8 5 

« 8 


C < 
5 LU 
O I— 

JZ 

w <D 
(O  "O 
— 3 

C § 

0 CO 

c E 

O 3 

L.  T* 

> JO 

C •= 

0 3 

0 0 

0 0 
.9  o- 
E o 

£ 0 
to  .c 
to  H 

1 

>>  0 
■g  -o 
o o 

£ E 

0 

. T3 
< 0 

0 

-C 

0 

0 


O i= 


§ ° 

o 

0 % 
0 
E 
0 
(O 


o 

CO 


3= 

0 

o 

c 

to 

to 


0 


0 

0 


_ 0 
0 to 

J3  -O 
0 _ 
to  0 
> o 
0 E 

to  .9 
co  0 

o 0 
0 o 
to  E 
0 to 

0 T-. 

^ c 
c 0 
o . 

■5  0 
0 -o 

3 a 

O)  ~ 
*c  0 

° 8 

II 


SS  mG  fthrd 


NADIR 


o ~ca 

E S 


4=  c 

o “ 

c > 
© (0 
w ai 

(O  W 
•-  (0 
u_  5 
CO  _ 

8 § 

j£ 

c 

~r  O 
O o 


C 6 

% £ 
10  ™ 

C c 
.Q 

15  o 
2 co 


<0  ,-C 

E © 

W d) 

g €. 

3 (A 

CT  o 

CD  ■§ 
>—  (0 
© ° 

5 ® 


■°  © 
o o> 


& S 3 S 

jo  © © -o 
“ © -o  « 

« 1 5 I 

a * g * 

© < o <S> 
sz  - *s  is 
H CD  2 0 

1 © 2 

2 CD  © 

o O 3 

E 8 S 


SS  MG  F+ 


LENGTH  ALONG  CDSF  CENTERLINE  (FT) 


cot 

g 

i— 
g 
oc 
LU 
I — 
O 
< 
OC 
< 
X 
O 

LU 

Q 

o 


X 

0 


o 

Q 

LU 

Ul 

CO 

Q 

O 


£ « 

o 0 

05  -Q 

O)  2 


0 


c 
2 

o _ 
<o  < 
UJ 
H 


I 

c 

3 

05 


C 
§ 

w o 

~ TO 

TO  4: 
05  <o 
CO  ^ 

i 0 

.E  O 

05  '■£ 

0 > 

1 s 

0 o 
o — 
0 > 


.0 

o 

<15 

> 

<0 

jz 


W JU 
0 

0 CO 

1 


CO 

c 

o 

i 

<0 


05 

c 

E 


O o 

2 o 


0 

0 

03 

C 

to 

3 

E 

3 

0 

0 

0 

E 

0 

z 

'«— < * 

0 

o 

00 

E 

0 

E 

*- 

0 

0 

b 

t 

o 

0 

JZ 

c 

o 

E 

*0 

o 

0 

c— 

E 

03 

0 

> 

c 

o 

1 

0 


c 

o 

o 

TO 

05 

U— 

0 


0 


Is  to  E 

fl>  3 0 '+-* 


O)  •=  0 

M ^ 
w ■=  -|  ® <0 
S>  £ 

O 5 
Q O 
LU 

*=;  0 

LL  > 

CO  0 

Q -C 

O JZ 

cm  o 

0 ^ 

j=  cr 


.g  o 

tc 

0 CM 

w <o  * 


0 3 « 

E S 2 

o 

0 

.g  > 

03 

i2  0 


0 3? 

E E 

D) 


0 


ro  0 
0 to 
" o 

E 


w* 

3 2 to 
0 0-0 

0 : • 

0 


- CD 
0 05 
■°  o 
o 
to 


0 


0 

TO 

O 


0 

0 


o - 

0 

0 JZ 

0 *- 

1 ^ 

S § 
o 
0 

0 
JZ 

o 

0 
TO 

o 

E 


e .5= 

0 

g%£ 


c 
2 
b 
£ 
0 
o 
0 o 


0 


O 


12  .c 
O 0 


cz 
o 

2 05 


0 

b w 
j.  0 .53 


c 

5 

o 

JZ 

0 

0 

0 

>. 

0 


c 

o 


0 JS5 

jz  — 


E 

3 


§>  0 

O >, 
JZ  0 


O .i 
■£  x 


0 

E 


03 

0 

0* 

E 

un 

CM 

l— 

0 

JO 

o 

0 

0 

0 

JZ 

•*—* 

o 

0 

0 

O) 

JZ 

+-» 

o 

TO 

0 

5* 

0 

c 

•M 

o 

0 

> 

0 

0 

0 

— * 
in 

0 

0 

0 

E 

£ 

0 

a) 

i— 

0 

o 

E 

0 

Q. 

in 

o 

X 

0 

3 

0 

TO 

0 

E 

c 

C 

0 

0 

*“* 

< 

0 

c 

0 

/A 

■L  ■ 

>> 

0 

>,  o 
0 -Q 

k_ 

0 CM 


to 

I | 

05  0 

.g  jz 

Is 

i=  J= 

I ^ 

CZ 

3 0 

0 0 

0 0 
JZ  _ 
~ 0 
.2  £ 
JZ  c 

* E 

f ! 
iS 

0 i= 

^ 3 > 

j—  **-- 
Q.  O 
0 0 
O .E 

E ■o 
0 £ 
0 3 

E0 
0 
U3 

0 0 

<¥  5 


= t 0 
*0-0 


c 

0 

’■C 

0 

1  

3 
O) 
C — 

c 

o 

o 

>N 

0 

l— 

u. 

0 

05 

c 

12 

o 

0 

T 

c 

3 

0 

0 

JZ 


-O 

o __ 

0 0 
0 ~ 


C .E'  - o 

■=0  0'*“ 


05 

* 


FLT  CHAR  SUMM 


© 

5 -Q 

© CO 

2 > 

p — 
=1  >. 
O .t=: 

° S 

.c  nj 

.9  B 


c £ 
.2  E 


o g> 

a>  5= 

o ~ 
o c 

CO  CD 

O 1 

O O) 
u- 

o > 

I'l 

o CD 
™ 0) 
CD  > 
x:  'cd 

CD 

CO 

■d  CL 

<D  »r 
N O 


"5  ® "O 


w .Si 

f 3 8 

2 '8  8 

X 


p-  — w 

E w r 
0)  o £ 
w gc  <o 

OT  ^ CD 
I >-  C 

>%  ffl  o 

g € « 

Joe 

© 5 o 

£ £ a 

H B ^ 
u_ 
o>  a) 

•i  Q 

IB  O 


SS  mG  Summ 


An  Extended  Duration  Orbiter  mission  with  a representative  Commercially  Developed  Space  facility  was  analyzed  in 
this  study.  It  was  determined  that  the  configuration  had  a stable,  tail-down  nearly  LVLH  torque  equilibrium  attitude.  For 
the  sun-tracking  CDSF  solar  array  configuration,  pitch  oscillations  of  plus  or  minus  5 degrees  and  plus  or  minus  0.01 
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A 25  DAY  CDSF/EDO  MISSION  IN  A GRAVITY  GRADIENT  LVLH  FLIGHT  MODE 
DOES  NOT  REQUIRE  AN  ALTITUDE  REBOOST  MANEUVER,  INDEPENDENT  OF 
THE  SOLAR  ARRAY  ORIENTATION  MODE. 
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CDSF  CONCEPT  #1 

SYSTEM  CONFIGURATION 


TTERY  CHARGE/DISCHARGE  UNITS  (2) 
CONTROL  UNIT  (!) 


CDSF  SYSTEMS  LAYOUT 

Batteries  and  battery  charge/discharge  units  were  attached  beneath  the  module.  The  stowed  solar  array  arms  and 
assemblies  utilize  the  remaining  space  beneath  the  module.  All  internal  components  are  conceived  to  be  replaceable  on 
orbit.  This  transverse  section  view  shows  the  attachment  mechanism  of  the  experiment  racks.  The  clearance  of  an 
experiment  rack  rotated  out  into  the  CDSF  aisle  for  replacement  or  maintenance  is  depicted. 


fr13.  ws 


CDSF  CONCEPT  #1 

TRANSVERSE  SECTION 


Internal  to  the  spacecraft  the  Experiment  Racks  are  attached  to  the  pressure  shell  structure  at  four  points  and 
through  a four  bar  linkage  system.  To  obtain  access  to  the  pressure  shell  behind  the  rack  or  to  remove  a rack  an 
astronaut  would  release  the  four  point  latch  system  and  rotate  the  rack  into  the  aisle.  To  remove  the  rack  it  would  be 
entirely  released  from  the  four  bar  link  system  and  maneuvered  through  the  access  hatch. 
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4 BAR  RACK  LINKAGE  CONCEPT 
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SYSTEMS  DESCRIPTIONS 
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CDSF  ENVIRONMENT  CONTROL  DESIGN  DESCRIPTION 
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CDSF  ENVIRONMENTAL  CONTROL 
DESIGN  DESCRIPTION 
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• Fire  extinguisher  subassembly 

• 1 portable  fire  extinguisher 

• 3 emergency  breathing  packs 


CONCEPT  2 ATMOSPHERE  CONTROL  AND  SUPPLY  SCHEMATIC 
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CDSF  VENTILATION  AND  TRACE  CONTAMINANT  SCHEMATIC 
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CDSF  VENTILATION  AND  TRACE 
CONTAMINANT  SCHEMATIC 


« CM 


>_  co  - 

u a id 

2 n i 

c ■§  O 
O > 

E « o 

Q.  C 
= 3 CO 

3 

7 g 8 

i=  CD  O) 
C a.  £ 

— a.  £ 

■K  3 <o 
g w ffl 

£ 0)  O 
■C  ^ 


g 6 o 

o £ 2> 
E o © 
co  <o  E 

- >v  © 

CO  _ 
0)  75  CO 

E o co 
£ © <° 
Si® 

15  5 

© © © 
*n  <0 
S w 

HI 

CD  — 
co  co  O 


c ±=  .52 

CD  c- 

co  t a> 

co  2 -S 
co  co  2. 

+-»  -rz  u) 

c © c 

O C 43 

0 O)  X 
CO  © 

1 © 2 

S'-  © 
w ■ H 

C © © 

Oct 
<n  o 
o C Q. 
So. 

a>  Q.  < 


© 

© -5  © 

i-E: 


■D  C 

c o 
© o 


"■t 


CO 


CM 


FIREDET 


CDSF  FIRE  DETECTION  AND  SUPPRESSION  SYSTEM 
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CDSF  FIRE  DETECTION  & SUPPRESSION  WET  WEIGHT 
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CDSF  ENVIRONMENTAL  CONTROL  SYSTEM  SUMMARY 
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BATTERY  SIZE  ESTIMATION 
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BATTERY  CAPACITY  (AMP  HOURS) 


nnSF  CONCEPT  #1  El  FCTRICAL  POWER  SYSTEM  (BLOCK  DIAGRAM) 
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CDSF  CONCEPT  #1  ELECTRICAL  POWER  SYSTEM 

120  Vdc  +/-  4Vcd  DISTRIBUTION  BUS  (Redundant) 
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ELECTRICAL  POWER  SYSTEM  WEIGHTS 
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ADDITIONAL  FUEL  FOR  DEPLOYMENT 
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100%  CDSF  ADDITIONAL  FUEL  FOR  DEPLOYMENT 


1000  LBS  = 120  GALLONS  = 16  FT 


CDSF  DEPLOYMENT  ALTITUDE 
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1 60  Nm  CDSF  DEPLOYMENT  REQUIRES  3685  LB  H20  PROPELLANT  BUT 
STS  LIFT  CAPACITY  INCREASES  BY  5600  LB 


PROPELLANT  REQUIREMENTS  FOR  ATTITUDE  CONTROL 
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A CDSF  propulsion  system  schematic  illustrates  the  H20  system  which  is  pressurized  with  four  nitrogen  tanks.  Six 
resistojets  with  heaters  are  fed  by  four  water  tanks. 


(O 

o 


CO 


cdsf  prop  sys 


PROPULSION  SYSTEM  WEIGHT 
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Two  array  configurations  were  considered.  One  configuration  had  the  arrays  perpendicular  to  the  CDSF  center 
line,  and  the  other  configuration  had  the  arrays  parallel  to  the  CDSF  center  line.  The  first  fifteen  natural  frequencies  of  the 
QDSF-array  assembly  with  arrays  perpendicular  are  shown.  It  is  considered  that  the  lowest  structural  frequency  of  0.272 
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The  resupply  module  is  used  to  change  out  experiment  racks  from  the  CDSF  and  to  resupply  the  CDSF  with 
consumables  such  as  air  and  water.  Four  double  experiment  racks  with  a total  volume  of  160  cubic  feet  and  4000  Ibms 
of  payload  can  be  accommodated  in  the  resupply  module  along  with  1200  Ibms  of  water  and  a three  year  supply  of  air. 
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CDSF  DEVELOPMENT  SCHEDULE 
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HDSF  CONCFPT  #2  WEIGHT  ALLOCATION  SUMMARY 
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20%  CDSF  EXPERIMENT  MODULE  DIMENSIONS 

The  Experiment  Module  (EM)  contains  two  CDSF  Experiment  Racks,  Data  Collection  and  Storage  Subsystem  to 
support  the  experiments,  life  support  systems,  thermal  control  systems,  and  the  necessary  structure  and  mechanisms. 
The  EM  has  one  docking  port  for  berthing  with  the  Resupply/Docking  Module. 
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CDSF  CONCEPT  #2  EXPERIMENT  MODULE  AND  RACK  DIMENSIONS 

(DIMENSIONS  IN  INCHES) 
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CDSF  CONCEPT  #2  LONGITUDINAL  CROSS  SECTION 


PRIMARY  STRUCTURE 


?n%  CDSF  CONCEPT  TRANSVERSE  CROSS  SECTION 

This  drawing  depicts  the  experiment  rack  locations,  rack  removal  operation  movement  and  clearances  internal  to 
the  experiment  module.  Internal  lighting  and  electrical  cable  raceways  are  shown  beneath  the  module  floor. 
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20%  CDSF  CONCEPT  STRUCTURE  WEIGHT  BREAKDOWN 
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20%  CDSF  EXPERIMENT  MODULE  STRUCTURE  WEIGHT 
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CONCEPT  2 ENVIRONMENTAL  CONTROL  DESIGN 
REQUIREMENTS  AND  ASSUMPTIONS 
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CONCEPT  2 ENVIRONMENTAL  CONTROL 
DESIGN  DESCRIPTION 
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• Fire  extinguisher  subassembly 

• 1 portable  fire  extinguisher 

• 1 emergency  breathing  pack 


NCEPT  2 ATMOSPHERE  CONTROL  AND  SUPPLY  SCHEMATIC 
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CONCEPT  2 ATMOSPHERE  CONTROL 
AND  SUPPLY  SCHEMATIC 

Atmosphere  Monitoring 


3,300  psi  O2  storage  3,300  psi  N2  storage 

Note:  5 year  mission  requires  an  additional  O2  tank  and  5 N2  tanks 
resupply  equals  1 80  days  or  3 years 


CONCEPT  2 VENTILATION  AND  TRACE  CONTAMINANT  SCHEMATIC 
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CONCEPT  2 VENTILATION  AND  TRACE 
CONTAMINANT  SCHEMATIC 


CONCEPT  #2  FIRE  DETECTION  AND  SUPPRESSION  SYSTEM 
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CDSF  #2  FIRE  DETECTION  AND  SUPPRESSION  SYSTEM 


I 


CDSF  FIRE  DETECTION  & SUPPRESSION  WET  WEIGHT 
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CONCEPT  2 ENVIRONMENTAL  CONTROL  SYSTEM  SUMMARY 
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CONCEPT  2 ENVIRONMENTAL  CONTROL  SYSTEM  SUMMARY 


* Initial  Flight  Unit  weight  and  volume  for  3 year  mission 
* * Initial  Flight  Unit  weight  and  volume  for  5 year  mission 


CDSF  ENVIRONMENTAL  CONTROL  SYSTEM  WEIGHT  BREAKDOWN 
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GDSF  THERMAL  CONTROL  DESIGN  DESCRIPTION 
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CONCEPT  2 THERMAL  CONTROL 
DESIGN  DESCRIPTION 
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CDSF  CONCEPT  # 2 TUNNEL  OPTIONS 
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(non-dedicated)  Orbiter  mission  which  can  accommodate  the  retrieval  in  the  cargo  bay. 
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THIS  STUDY  IS  LIMITED  TO  AVAILABLE  SCIENTIFIC  EXPERIMENT  DATA  THAT  IS  ORIENTED  TO 
MAN-TENDED  NASA  MISSIONS  AND  PLANNED  SPACE  STATION  APPLICATIONS.  THE  VALIDITY  OF  THESE 
DATA  VOLUMES.  FREQUENCIES  AND  DURATIONS  FOR  THE  CDSF  DURING  THE  FREE  FLYER  (FF)  MODE 
PRESENTED  IN  THIS  SECTION  IS  ASSUMED.  FOR  EXAMPLE,  IT  IS  NOT  KNOWN  WHETHER  EXPERIMENT 
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• STUDY  CONDUCTED  AT  CONCEPTUAL  LEVEL  ONLY 
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EXPERIMENT  ASSUMPTIONS 
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FREE  FLYER  EXPERIMENT!  MODFI 
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CDSF/STS  EXPERIMENT  MISSION  MODEL  VIDEO  REQUIREMENTS 
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RATE  CUSTOMER  DATA  AND  12  HOURS  FOR  HIGH  RATE  CUSTOMER  DATA 


GROUND  MDHS  DATA  STORAGE 


ASSUMPTIONS 

- NASA  Ground  Source  of  CDSF  data  has  storage  and  retransmission  capability  for  6-12  hours. 

- Short  Term  Storage  is  required  for  all  Raw  data  input  to  DPF,  On-line  Level  0 Data  for  customer 

access,  and  all  Live  data  for  NRT  recall. 

--  Raw  data  will  be  retained  on-line  for  a period  of  12  hours  with  the  capacity  for  24  hours. 
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CDSF  GROUND  MDHS  DATA  PROCESSING  FACILITY 
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CDSF  FACILITIES  - INTEGRATION  AND  TEST 
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CDSF  FACILITIES  OVERVIEW 


PERSONNEL 

1.  CONPUTER  OPERATORS 

2.  SOFTURRE  ENGINNERS 
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SUMMARY  CONCLUSIONS.  RECOMMENDATIONS  AND  OBSERVATIONS 
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experiment  accommodation  options. 
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as  currently  provided.  Background  noise  disturbance  as  measured  from  past  Shuttle  flight  experience  is  seen  to  be  just 
at  the  borderline  limit  of  acceptability  for  the  frequency  spectrum  defined.  This  area  needs  more  assessment  with  regard 
to  acceptable  limits  for  experimentation  and  on  board  disturbance  measurements. 
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telescience  experimentation  operation  capability.  Candidate  experiments  defined  for  the  5 year  lease  period  do  not 
appear  to  be  conceived  with  this  operational  capability  in  mind.  Standard  NSTS  bandwidth  video  is  provided  for  interactive 
mission  sequence  planning  using  on  board  programmed  command  generation  and  control  methods  and  techniques 
currently  being  implemented  for  unmanned  near  earth  and  planetary  spacecraft  science  missions. 
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Reply  10  Ann  ot: 


NASA 

National  Aeronautics  and 
Space  Administration 

Washington,  D.C. 

20546 

SEP  2 I 1988 

M 


TO:  Marshall  Space  Flight  Center 

Attn:  DAO 1/Di rector 

Langley  Research  Center 
Attn:  0100/Director 

FROM:  xM/Associate  Administrator  for  Space  Flight 

SUBJECT:  Commercially  Developed  Space  Facility  (CDSF)  Studies 


The  Office  of  Space  Flight  (OSF)  has  been  assigned  the  overall 
responsibility  for  directing  NASA  studies  for  the  CDSF  as 
delineated  in  the  enclosed  plan.  Per  telecon  agreement  reached 
by  Messrs.  George  Abbey,  Jack  Lee,  and  Paul  Holloway  on  July  8, 
1988,  in-house  study  support  work  will  be  conducted  by  the 
Langley  Research  Center  (LaRC) , and  subsequent  procurement  and 
program  implementation  for  CDSF  will  be  the  responsibility  of  the 
Marshall  Space  Flight  Center  (MSFC) . MSFC,  therefore,  will  be  an 
active  participant  in  the  studies  to  assure  program  implementa- 
tion continuity. 

As  the  plan  indicates,  the  objective  is  to  release  the  CDSF  RFP 
in  i989  as  soon  as  the  study  results  have  been  presented  and  the 
CDSF  program  concept  is  approved  by  the  Congress.  This  program 
is  of  great  interest  to  the  Administration  and  the  Congress,  and 
it  is  important  that  all  study  activities  be  coordinated  through 
OSF  at  NASA  Headquarters. 


Thank  you  for  your  cooperation. 


cc : 

AD/Mr . Myers 

M/Mr . Abbey 

M/Mr.  Hood less 

C/Mr.  Rose 

E/Dr.  Fisk 

MSFC/DDOl/Mr . Lee 

LaRC/0100/Mr . Holloway 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


INTRODUCTION 


As  a result  of  Congressional  direction,  studies  are  to  be  initiated  to  develop 
information  and  recommendations  for  the  Commercially  Developed  Space  Facility 
(CDSF).  These  studies  were  requested  to  be  performed  and  recommendations 
provided  as  a basis  for  making  decisions  concerning  the  CDSF  concept. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


PURPOSE 


The  CDSF  management  plan  will:  (1)  Identify  the  studies  to  be  performed,  (2) 
Outline  the  scope  of  the  respective  studies,  (3)  Designate  the  responsible 
organization  to  manage  the  studies,  (4)  Define  the  schedule  of  activities  to 
support  the  effort.,  and  (5)  Define  the  study  statements  of  work. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


STUDIES  TO  BE  PERFORMED 


Two  studies  are  to  be  performed  based  on  government  lease  of  the  CDSF.  These 
studies  are  in  accordance  with  the  Congressional  request.  They  are: 

(1)  National  Research  Council  (NRC)  Study  of  the  CDSF  requirements,  policy  and 
technical  characteristics 

(2)  National  Academy  of  Public  Administration  (NAPA)  study  of  CDSF  program 
cost. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


SCOPE  OF  STUDIES 


NRC STUDY 

The  NRC  will  conduct  an  independent  study  to  address  the  scientific  and 
commercial  value  to  the  nation  of  developing  a CDSF  prior  to  and  concurrent  with 
the  operation  of  the  space  station;  and  the  technical  characteristics  that  would 
assure  its  optimal  use.  A draft  of  the  Statement  of  Work  is  attached  as  Enclosure 
#1. 

NAPA  STUDY 


NAPA  will  conduct  an  independent  study  of  the  CDSF  to  estimate  program  cost  to 
the  government  for  the  design,  development,  production,  operation  and 
utilization  of  the  CDSF.  Various  options  concerning  the  lease  arrangement  will  be 
assessed  as  defined  in  the  Statement  of  Work.  A draft  of  the  Statement  of  Work  is 
attached  as  Enclosure  #2. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


STUDY  RESPONSIBILITY 


Overall  responsibility  for  total  study  effort  shall  be  managed  by  the  Office  of  Space 
Flight  (OSF),  Director  of  the  Commercially  Developed  Space  Facility,  Ralph  M. 
Hoodless,  Jr.  at  453-2513. 

The  respective  studies  shall  be  managed  as  follows: 

The  NRC  STUDY  shall  be  contracted  and  managed  from  OSF.  The  point  of  contact 
is  Ralph  M.  Hoodless,  Jr.  (453-2513).  Support  to  the  study  will  be  provided 
primarily  from  OSF  and  the  Office  of  Space  Science  and  Application  OSSA. 

The  NAPA  STUDY  shall  be  contracted  and  managed  from  OSF.  The  point  of  contact 
is  Ralph  M.  Hoodless,  Jr  (453-2513).  Support  to  the  study  will  be  provided  primarily 
from  OSF  and  the  Office  of  Commercial  Programs  (OCP). 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 

SCHEDULE 


The  NRC  STUDY  shall  be  initiated  immediately  by  OSF  and  final  results  provided  to 
the  NASA  Administrator  on  or  before  April  10, 1989.  Intermediate  milestones  prior 
to  this  review  shall  be  developed. 

The  NAPA  STUDY  shall  be  initiated  in  September  1988  by  OSF  and  final  results 
provided  to  the  NASA  Deputy  Administrator  on  or  before  April  10,  1989. 
Intermediate  milestones  shall  be  developed. 

A summary  of  all  the  study  findings,  conclusions,  and  recommendations  shall  be 
prepared  for  a final  briefing  to  the  Congressional  Committees/staff  and  the  Office 
of  Management  and  Budget  on  or  before  May  15, 1989. 
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CONGRESS 


NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


PROGRESS  REVIEWS  TO  THE  CONGRESS 


The  Director  of  the  CDSF  program  shall  provide  informal  progress  or  status  reviews 
to  the  various  committees/subcommittees  of  the  Congress  and  the  Office  of 
Management  and  Budget  or  their  designated  staff. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


STATEMENT  OF  WORK 
NRC  STUDY 


The  NATIONAL  RESEARCH  COUNCIL  (NRC)  shall  conduct  art  independent  study  of 
the  Commercially  Developed  Space  Facility  (CDSF)  that  addresses  the  following 
issues: 

(1)  The  scientific  and  commercial  benefit  to  the  nation  of  developing  a 
commercially  developed  space  facility  prior  to  and  concurrent  with  Space  Station 
operations. 

(2)  Definition  of  the  criteria  for  optimum  use. 

(3)  The  technical  characteristics  of  a CDSF  that  would  enable  its  optimum  use. 

The  study  shall  include  the  following  assessments: 

- The  planned  and  anticipated  microgravity  research  and  manufacturing 
requirements  of  the  federal  government  and  commercial  users  prior  to  and 
concurrent  with  the  achievement  of  space  station  operations.  Power,  duration, 
micro  G level  shall  be  evaluated.  Some  indication  of  the  quantity  or  percentage  of 
the  total  that  requires  long  duration  in  the  FY  92  to  97  time  period  shall  be 
assessed  to  identify  unique  requirements  for  a free  flyer.  Issues  such  as 
automation,  re-entry  G level,  etc.  shall  be  considered. 

- How  and  to  what  extent  existing,  planned,  and  proposed  capabilities  and 
infrastructure  could  support  these  requirements.  This  shall  include  an  assessment 
of  the  capabilities,  and  potential  benefits  of  a CDSF,  Spacelab,  Spacehab,  Extended 
Duration  Orbiter,  free-flying  spacecraft,  Expendable  Launch  Vehicles,  and  any 
feasible  combination  of  these  capabilities  and  infrastructure. 

- The  state  of  space  automation  technology  and  its  relevance  to  the  capabilities  for 
a CDSF. 

- A comparison  of  the  microgravity  research  requirements  projections  based  on 
the  maintenance  of  the  Space  Station  Program's  currently  planned  schedule. . 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


STATEMENT  OF  WORK 
NRC  STUDY  (CONTINUED) 


- The  relationship  of  a CDSF  to  other  proposed  facilities  of  a similar  nature. 

- The  effect  a commitment  to  the  CDSF  would  have  on  the  current  space 
transportation  system  launch  schedule. 

- The  benefit  to  the  nation  of  providing  an  orbiting  microgravity  research  and 
manufacturing  capability  as  early  as  possible. 

The  study  shall  be  completed  and  conclusions  and  recommendations  provided  to 
the  Administrator  of  NASA  on  or  before  April  10,  1989.  Documentation  of  the 
study  details,  conclusions,  recommendations  and  findings  are  required  in  a final 
report. 


ENCLOSURE  #1 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


STATEMENT  OF  WORK 
NAPA  STUDY 

The  NATIONAL  ACADEMY  OF  PUBLIC  ADMINISTRATION  (NAPA)  shall  conduct  an 
independent  study  of  the  Commercially  Developed  Space  Facility  (CDSF)  that: 

- Provides  an  estimate  of  the  development,  operations,  and  other  costs  to  the 
government  associated  with  the  CDSF,  and  the  estimated  lease  cost  per  year  for 
five  years  which  must  be  paid  by  the  government  to  meet  investment  criteria  for  a 
viable  business. 

- Assesses  the  likelihood  that  a CDSF  would  become  commercially  self-sustaining 
and  an  estimate  of  when  that  could  occur. 

- Considers,  per  the  lease  option,  the  practicability  of  reducing  on  a yearly  basis  the 
level  of  government  lease  operations  during  the  years  of  operation  of  a CDSF, 
instead  of  providing  for  a flat  level  of  lease  obligations. 

- Considers,  per  the  lease  option,  the  practicability  of  making  the  minimum  levels 
of  government  lease  options  in  the  years  of  operation  of  a CDSF  contingent  on  the 
attainment  by  the  CDSF  operator,  of  certain  minimum  levels  of  firm  contract 
commitments  with  entities  other  than  the  United  States  Government. 

- Assesses  how  a decision  by  the  government  to  lease  facilities  on  a CDSF  might 
effect  the  viability  of  other  existing  or  proposed  commercial  microgravity  facilities. 

Periodic  progress  and  status  briefings  are  required. 

The  study  shall  be  completed  and  conclusions  and  recommendations  provided  to 
the  Administrator  of  NASA  on  or  before  April  10,  1989.  Documentation  of  the 
study  details,  conclusions,  recommendations  and  findings  are  required  in  a final 
report. 


ENCLOSURE  #2 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


INTRODUCTION 


As  a result  of  Congressional  direction,  studies  will  be  initiated  to  develop 
information  and  recommendations  for  the  Commercially  Developed  Space  Facility 
(CDSF).  These  studies  were  requested  to  be  performed  and  recommendations 
provided  as  a basis  for  making  decisions  concerning  the  CDSF  concept.  Two  studies 
will  be  made  by  independent  sources  {National  Research  Council  (NRC)  and  the 
National  Academy  of  Public  Administration  (NAPA)}.  NASA  Will  provide  in-house 
concept  definition  studies  to  support  the  CDSF  Source  Evaluation  Board  activities. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


PURPOSE 


This  study  management  plan  will:  (1)  Identify  the  in-house  studies  to  be 
performed,  (2)  Outline  the  scope  of  the  in-house  studies,  (3)  Designate  the 
responsible  organizations  to  manage  and  support  the  studies,  (4)  Define  the 
schedule  of  activities  to  support  the  effort.,  and  (5)  Define  the  in-house  study 
statements  of  work. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


IN-HOUSE  STUDIES  TO  BE  PERFORMED 


In-house  studies  will  be  performed  based  on  government  lease  of  the  CDSF.  Two 
initial  concepts  have  been  determined  by  NASA  to  be  necessary  for  a 
comprehensive  effort.  The  results  of  these  two  studies  will  be  merged  into  a 
recommend  CDSF  configuration  and  the  supporting  data  made  available  to  the 
Source  Evaluation  Board  (SEB)  at  MSFC  for  proposal  evaluation. 

(1)  Concept  #1  definition  study  of  the  CDSF  is  defined  by  the  functional 
performance  specifications  in  the  March  24, 1988  draft  RFP  at  the  SEB  at  MSFC. 

(2)  Concept  #2  definition  study  of  the  CDSF  is  based  on  minimum  assumed 
capabilities  to  "bracket"  the  accommodation  of  requirements  (Experiment  volume 
approximately  20%  of  Concept  #1). 

Results  of  Concepts  #1  & 2 will  be  compared  with  requirements  as  inferred  from 
NRC  advice.  As  a result,  NASA  will  modify  the  current  draft  RFP  as  required  for  a 
cost  effective  CDSF. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


SCOPE  OF  IN-HOUSE  STUDIES 


CONCEPT  #1  DEFINITION  STUDY  (BASED  ON  DRAFT  RFP  FUNCTIONAL 
PERFORMANCE  SPECIFICATIONS) 


This  study  will  define  and  describe  the  concepts  for  both  the  internal  and  external 
general  characteristics  of  the  CDSF  to  include  the  physical  size,  weight,  and 
system/subsystem  details.  The  study  will  also  generate  credible  operational 
scenarios,  characteristics,  and  constraints,  and  provide  an  initial  estimate  of  the 
cost  of  design,  development,  production,  and  operation  of  this  CDSF.  Launch  costs, 
training,  etc.  will  be  included.  A draft  of  the  Statement  of  Work  for  this  study  is 
attached  as  Enclosure  #1. 

CONCEPT  #2  DEFINITION  STUDY  (SMALLER  FREE  FLYER) 

This  study  will  define  and  describe  the  concepts  for  both  the  internal  and  external 
general  characteristics  of  a smaller  CDSF  to  include  the  physical  size,  weight  and 
system/subsystem  details,  generate  credible  operational  scenarios,  characteristics, 
and  constraints,  and  provide  an  initial  estimate  of  the  cost  of  design,  development, 
production,  and  operation  of  this  CDSF.  This  concept  will  bracket  the  lower  end  of 
the  expected  capability  requirements,  initially  assumed  to  be  20%  of  the  available 
experiment  volume  of  Concept  #1.  Launch  costs,  training,  etc.  will  be  included.  A 
draft  of  the  Statement  of  Work  for  this  study  is  attached  as  Enclosure  #2. 
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NATIONAL  AERONATICS  AND  SPACE  ADMINISTRATION 


STUDY  RESPONSIBILITY 


Overall  responsibility  for  this  study  effort  shall  be  managed  by  the  Office  of  Space 
Flight  (OSF),  Director  of  the  Commercially  Developed  Space  Facility,  Ralph  M. 
Hoodless,  Jr.  at  453-2513.  The  Langely  Research  Center  is  assigned  the  lead  role  for 
the  studies  with  technical  and  cost  support  provided  as  required  from  MSFC.  Final 
costing  will  be  validated  by  NAPA. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


SCHEDULE 


The  CONCEPT  #1  DEFINITION  STUDY  based  on  the  March  24,  1988  draft  RFP 
requirements  shall  be  initiated  immediately  with  preliminary  findings  and 
conclusions  provided  to  headquarters  by  January  16,  1989.  The  findings  of  this 
study  shall  be  considered  together  with  the  findings  of  Concept  #2  definition 
study. 

The  CONCEPT  #2  DEFINITION  STUDY  based  initially  on  assumptions,  and  later 
updated,  shall  be  initiated  immediately  with  preliminary  findings  and  conclusions 
provided  to  headquarters  by  January  16,  1989.  These  findings,  together  with  the 
findings  of  the  Concept  # 1 study,  will  be  merged  into  a baseline  definition  of  CDSF 
based  on  requirements  which  NASA  expects  to  come  out  of  the  NRC  studies.  The 
merged  study  shall  begin  on  or  about  February  13,  1989  with  findings, 
recommendations,  and  conclusions  provided  to  headquarters  by  April  10,  1989.  A 
final  report  is  required  to  document  the  initial  Concept  #1  and  #2  study  findings 
and  conclusions  as  well  as  the  details  and  results  of  the  definition  of  the  CDSF.  The 
final  report  shall  be  provided  by  April  28,  1989  and  shall  contain  any  changes  made 
during  the  briefingsto  headquarters  on  April  10,  1989. 

A summary  of  all  the  study  findings,  conclusion  .,  and  recommendations  shall  be 
prepared  by  OSF  for  a final  briefing  to  the  Congressional  committees/staff  and  the 
Office  of  Management  and  Budget  on  or  before  May  15,  1989. 
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CDSF  IN-HOUSE  STUDY  PLAN 


7 


685 


OMB  AND 
CONGRESS 


NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


PROGRESS  REVIEWS  TO  THE  CONGRESS 


The  Director  of  the  CDSF  program  shall  provide  informal  progress  or  status  reviews 
to  the  various  committees/subcommittees  of  the  Congress  and  the  Office  of 
Management  and  Budget  or  their  designated  staff. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


STATEMENT  OF  WORK 
CONCEPT  #1  DEFINITION  STUDY 
(RFP) 

In-house  concept  definition  studies  of  the  CDSF  are  required  to  complement  the 
NRC  and  NAPA  studies  directed  by  the  100th  Congress.  Langley  Research  Center  is 
delegated  the  lead  responsibility  for  these  studies  with  support  provided  by  MSFC. 
The  general  characteristics  of  the  space  system  shall  be  consistent  with  the 
description  in  the  March  24,  1988  draft  RFP  being  held  at  the  Source  Evaluation 
Board  at  MSFC. 

The  study  shall  be  complete  and  documented  with  a briefing  to  HQ  on  the 
preliminary  findings  and  conclusions  so  that  Concepts  #1  and  #2  can  be  modified 
for  subsequent  design  and  cost  analysis.  A final  report  is  required  and  will  include 
the  results  and  changes  from  the  April  10,  1989  HQ  briefing  (due  on  or  before 
April  28,  1989). 

The  study  tasks  are:  (1)  define  and  describe  concepts  for  both  the  internal  and 
external  general  characteristics  to  include  the  physical  size,  weight,  and 
system/subsystem  details,  (2)  generate  credible  operational  scenarios, 
characteristics  and  constraints,  and  (3)  provide  an  initial  estimate  of  the  cost  of 
design,  development,  production,  and  operation  of  the  CDSF  Concept  #1. 

The  study  shall  also  provide  an  estimate  of  the  earliest  date  that  such  a facility 
could  be  available  on  orbit. 

Periodic  progress  and  status  briefings  are  required  for  NASA  Headquarters 
described  in  Figure  #1. 

A study  manager  at  the  center  shall  be  named  to  be  the  single  point  of  contact  for 
the  study. 

NOTE:  The  NRC  study  is  being  tasked  to  address  the  technical  characteristics  of  a 

CDSF  that  would  enable  its  optimum  use.  This  may  require  the  study  to 
be  revised/updated  as  these  results  become  available. 


ENCLOSURE  #1 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 


STATEMENT  OF  WORK 
CONCEPT  #2  DEFINITION  STUDY 
(SMALLER  FREE  FLYER) 

In-house  concept  studies  for  the  CDSF  are  required  to  complement  the  NRC  and  NAPA 
studies  directed  by  the  100th  Congress.  Langley  Research  Center  is  delegated  the  lead 
responsibility  for  these  studies  with  support  provided  by  MSFC.  For  the  purpose  of 
"bracketing"  the  low  end  of  the  requirements,  initial  definition  for  the  Concept  #2 
study  will  assume  20%  of  the  available  experiment  volume  of  the  Concept  #1 
configuration.  An  update  of  the  requirements  will  be  provided  as  other  study  results 
evolve. 

The  study  shall  be  complete  and  documented  with  a briefing  to  HQ  on  the 
preliminary  findings  and  conclusions  so  that  Concepts  #1  and  #2  can  be  modified  for 
subsequent  design  and  cost  analysis.  A final  report  is  required  and  will  include  the 
results  and  changes  from  the  April  10,  1989  HQ  briefing  (due  on  or  before  April  28, 
1989). 

The  study  tasks  are:  (1)  define  and  describe  concepts  for  both  the  internal  and 
external  general  characteristics  to  include  the  physical  size,  weight,  and 
system/subsystem  details,  (2)  generate  credible  operational  scenarios,  characteristics 
and  constraints,  and  (3)  provide  an  initial  estimate  of  the  cost  of  design, 
development,  production,  and  operation  of  the  CDSF  Concept  #2. 

The  study  shall  also  provide  an  estimate  of  the  earliest  date  that  such  a facility  could 
be  available  on  orbit. 

Periodic  progress  and  status  briefings  are  required  for  NASA  Headquarters  as 
described  in  Figure  #1. 

A study  manager  at  the  center  shall  be  named  to  be  the  single  point  of  contact  for  the 
study. 

NOTE:  The  NRC  study  is  being  tasked  to  address  the  technical  characteristics  of  a 

CDSF  that  would  enable  its  optimum  use.  This  may  require  the  study  to  be 
revised/updated  as  these  results  become  available. 


ENCLOSURE  #2 
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National  Aeronautics  and 
Space  Administration 

George  C.  Marshall  Space  Flight  Center 

Marshall  Space  Flight  Center.  Alabama 
35812 


R*ply  lo  Alin  ol 


AP32 


TO:  All  Prospective  Offerors 


SUBJECT:  Request  for  Proposal  8-1-8- JA-90000  for  Commercially  Developed 

Space  Facility 


NASA,  on  behalf  of  the  Government,  intends  to  lease  on  a firm-fixed-price 
basis  volume  and  related  services  on  a Commercially  Developed  Space  Facility 
(CDSF)  for  a period  of  five  vears  in  support  of  the  national  objective  to 
commercialize  space  activities.  At  least  30%  of  the  facility  must  be 
available  for  commercial  use  over  and  above  the  volume  and  related  serv’ccs 
leased  to  the  Government.  Specifically,  the  Government  wishes  to  encourage 
U.S.  private  sector  involvement  in  microgravity  research,  experimentation, 
and  development,  as  well  as  in  materials  processing.  We  are  seeking  a 
way  to  encourage  permanent  and  successful  entry  of  private  enterprise 
into  the  space  community  both  as  users  and  developers  of  the  unique  space 
environment  and  as  owners  of  significant  elements  of  the  space 
infrastructure.  It  is  envisioned  an  industry  owned  space  facility  will 
permit  microgravity  activities,  with  short  crew-operated  periods 
(attached-to-orhiter  mode)  and  relatively  long  periods  of  unmanned  operations 
(free-flyer  mode),  commencing  no  later  than  1993.  Offerors  are  being 
requested  to  submit  a firm  fixed  price  proposal  for  the  Government's  lease 
of  70%  of  the  capacity  of  a CDSF  which  meets  the  minimum  specified 
capabilities  as  reflected  in  the  Statement  of  Work  for  a period  of  five 
years.  Additionally,  the  offerors  are  being  requested  to  submit  their 
approach  for  accommodating  annual  Government  funding  scenarios  of  $80  million 
and  $140  million  (in  1988  dollars)  for  the  five  year  period.  Offerors  are 
encouraged  to  submit  innovative  approaches  that  meet  the  minimum  specified 
capabilities.  NASA  intends  to  administer  this  contract  with  minimal  oversight. 
To  accomplish  these  objectives,  some  unique  aspects  have  been  included  in  the 
enclosed  RFP  which  should  be  highlighted: 

Private  Financing 

Selection  of  an  offeror  for  award  of  the  CDSF  contract  will  require 
the  offeror  to  demonstrate  the  capability  to  manufacture  and  place 
the  CDSF  in  service,  without  resort  to  Government  financing.  Failure 
to  provide  loan  commitments  with  qualified  lenders  and/or  corporate 
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guarantees  sufficient  t<>  rover  all  financial  requirements , may  result 
in  non-selection  of  the  offeror  for  award  of  the  contract.  The 
offeror’s  proposal  shall  include  the  CDSF  construction  costs,  servicing 
and  operations  costs,  planned  financing,  break  even  expectations  and 
other  elements  of  financing  necessary  to  demonstrate  the  offeror's 
understanding  of  the  overall  business  arrangement  and  the  offeror's 
assumptions  as  to  commercial  payload  contributions. 

STS  Launch 

The  contractor  will  be  responsible  for  arranging  and  paying  for  space 
transportation  services  by  a separate  Launch  Services  Agreement.  NASA 
will  entertain  deferred  payment  arrangements  ^or  the  Space  Transportation 
System  (STS). 

Gove rnment  Funding 


Funding  for  the  proposed  lease  is  not  currently  available.  The 
Administration  intends  to  seek  legislation  which  would  provide 
advanced  appropriations  to  become  available  when  a fully  integrated 
flightworthy  facility  is  available  for  lease.  It  is  the 
Administration’s  intention  to  seek,  on  an  annual  basis,  additional 
appropriations  to  cover  an  appropriate  level  of  Government  liability 
in  the  event  of  termination  for  the  convenience  of  the  Government. 

Indemnification 

Indemnification  for  third  party  liability  by  the  Government  will  not 
be  available  to  the  successful  offeror. 

Prequalif ic a t i on  Criteria 

Since  the  purpose  of  this  procurement  is  to  foster  United  States 
industrial  development  and  commercialization  in  space,  participation 
in  this  procurement  by  prime  contractors  and  major  subcontractors  is 
restricted  to  United  States  industry.  Major  subcontractor  means  an 
entity  who  performs  any  effort  of  $500,000  or  more. 

Expenses  Related  to  Offeror  Submissions 

The  issuance  or  the  RFP  does  not  commit  the  Government  to  pay  any 
cost  incurred  in  the  submission  of  the  offer  or  in  making  necessary 
studies  or  designs  for  the  preparation  thereof,  nor  to  contract  for 
service  or  supplies. 

This' procurement' represents  a ma  jor  step  forward  to  facilitate  the  commercial 
involvement  in  space.  Your  interest  in  this  program  is  appreciated. 


K.D.  Sowell 
Contracting  Officer 

MAR  2 4 1988 


OMB  Approval  9:  2700-0042. 
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f oSUEOBV  COOF 


Procurement  Office 
George  C.  Marshall  Space  Flight  Center 
National  Aeronautics  and  Space  Administration 
Marshall  Space  Flight  Center,  AL  35812 


NOTE:  In  waled  bid  solicitations  "offer"  and  "olfaior"  mu  an  "bid"  and  "bidder" 


SOLICITATION 


9 Sealed  oilers  in  original  and  2_5_ copies  for  furnishing  the  supplies  or  wrvices  in  .he  Schedule  will  be  received  at  the  place  snpr  :f '-»ri  - ° or  if 

handcarned,  in  the dnposilory  located  m . Bldg.  4201 uf>1j|  4 ! 00  locs,  |1|ri  5/31/88  


CAUTION  - LATE  Submission',.  Modifications,  and  Withdrawals.  See  Section  L Provision  No  52.214-7  or  52  215-10.  Ail  offers  are  subject  to  all  tem  s and 
conditions  contained  in  this  snlintanon 
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SECTION  B 


SUPPLIES  OR  SERVICES  AND  PRICES/COSTS 


ARTICLE  B-l- -DESCRIPTION  OF  SERVICES  AND  PRICES/COSTS 

The  Contractor  shall  provide  a Commercially  Developed  Space  Facility 
(CDSF)  and  related  services  for  lease  by  the  Government  and  Commercial 

users.  This  contract  covers  the  lease  of  of  the  usable  volume  of 

the  CDSF  and  related  services  as  described  in  Attachment  J-l,  Statement 
of  Work,  by  the  Government. 

ARTICLE  B -2 --CONSIDERATION  AND  PAYMENT 

The  Contractor  shall  be  paid  a firm-fixed-price  of  $ upon 

satisfactory  performance  and  Government  acceptance  of  the  lease  services 

of  this  contract.  The  firm-fixed-price  covers  the  lease  of  of  the 

usable  volume  of  the  CDSF  for  a period  of  60  months  commencing  with  the 
successful  delivery  of  a certified.  Launch  Ready  CDSF  to  the  Launch  Site 
and  completion  of  all  final  safety  and  performance  certifications.  Monthly 

payments  in  the  amount  of  $ are  authorized  upon  acceptance  of 

the  services.  Specific  services  and  duration  of  the  leased  volume  is 
further  defined  in  Attachment  J-l. 

ARTICLE  B-3- -OPTION  FOR  ADDITIONAL  CDSF  SERVICES 

If  usable  volume  and  related  services  are  available  beyond  the  initial 
60  months,  the  Government  may,  at  its  option,  lease  the  CDSF  volume  and 
related  services  at  the  following  firm- fixed-price  rates: 

Monthly  Rate  Per  Each  Percentage  of  Volume  and  Related  Services 

Volume  and 

Related  Services  1st  Year  2nd  Year  3rd  Year  4th  Year  5th  Year 


1%  - 10% 
11%  - 25% 
26%  - 50% 
51%  - 70% 
71%  - 100% 
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DESCRIPTION/SPECIFICATIONS/STATEMENT  OF  WORK 


SECTION  C 


DESCRIPTION/SPECIFICATIONS/STATEMENT  OF  WORK 


ARTICLE  C-l- -STATEMENT  OF  WORK 

The  Contractor  shall,  on  the  terms  and  conditions  hereinafter  more 
particularly  set  forth,  furnish  the  necessary  management,  labor,  facilities, 
and  materials  and  do  all  things  necessary  and/or  incidental  to  performance 
of  the  work  set  forth  in  PART  I - THE  SCHEDULE.  PART  II  - CONTRACT  CLAUSES, 
and  PART  III  - EXHIBITS  AND  OTHER  ATTACHMENTS. 
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PACKING  AND  MARKING 
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SECTION  D 


PACKING  AND  MARKING 


ARTICLE  D-l- -HARKING 

Packaging  shall  be  labeled  with  a warning  if  potentially  hazardous 
or  delicate  material  is  involved. 
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SECTION  E 


INSPECTION  AND  ACCEPTANCE 
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SECTION  E 


INSPECTION  AND  ACCEPTANCE 


ARTICLE  E-l- -ACCEPTANCE 

Acceptance  of  Lease  Services  shall  be  by  the  Contracting  Officer  or 
his/her  duly  authorized  representative.  Complete  compliance  with  the 
provisions  of  Article  E-2,  titled  "Definition  of  Acceptable  Service", 
will  demonstrate  that  service  has  been  delivered. 

ARTICLE  E-2 --DEFINITION  OF  ACCEPTABLE  SERVICE 

The  CDSF  shall  meet  the  requirements  specified  in  Paragraph  3.0  of 
Attachment  J-l,  Statement  of  Work. 

ARTICLE  E-3- -SERVICE  OUTAGE  CREDITS 

Service  outages  is  that  period  of  time  during  which  the  CDSF  and 
associated  services  do  not  fully  meet  the  specified  performance  requirements 
of  the  Statement  of  Work. 

Service  outages  which  are  scheduled  by  the  Contractor,  and  agreed  to 
by  the  Government,  in  order  to  allocate  peak  power  requirements  on  a 
temporary  basis  to  one  or  more  experiments,  without  adversely  affecting 
Government  experiments,  will  not  be  considered  service  outages  under  this 
article. 

Service  outage  credits  will  be  based  on  an  effectiveness  level 
derived  from  the  actual  service  hours  available  during  the  monthly  period. 

(Offeror  shall  propose  service  outage  plan) 

In  the  event  that  a service  outage  results  in  a total  loss  of  payload  or 
experiment,  that  portion  of  the  lease  related  to  said  payload  or  experiment 
shall  be  forfeited. 

For  total  CDSF  service  outages  NASA  shall  not  be  liable  for  payment 
of  the  scheduled  service  payments.  In  addition,  NASA  shall  have  the  right 
to  unilaterally  extend  the  scheduled  period  of  service  for  a NASA  payload, 
for  a like  period. 

In  any  event,  NASA  shall  retain  all  its  rights  under  any  other 
provision  of  the  contract,  including  the  clause  titled  "Default." 

(Offeror  is  Invited  to  propose  alternate) 
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SECTION  F 


DELIVERIES  OR  PERFORMANCE 


ARTICLE  F-l- -DELIVERIES 

The  Contractor  shall  provide  the  documentation,  software,  hardware 
and  pre-launch  and  on-orbit  services  specified  in  Attachment  J-l, 

Statement  of  Work. 

ARTICLE  F-2--SHIPPING  INSTRUCTIONS 

Shipment  of  the  items  called  for  herein  shall  be  as  follows: 

Item  Address  Marked  For 

(Shipping  Instructions  will  be  provided  the  Contracting  Officer,  as 
required.  All  deliveries  shall  be  F.O.B.  Destination.) 

ARTICLE  F-3- -PERIOD  OF  PERFORMANCE 

The  period  of  the  contract  shall  begin  with  the  contract  award  date  through 

. The  Contractor  shall  provide  60  calendar  months  of 

CDSF  services  during  the  period  through  . 

ARTICLE  F-4- -PLACE  OF  PERFORMANCE 

The  Contractor  shall  perform  the  work  under  this  contract  at  its  facilities 
located  at  , and  at  such  other  locations  as  may 

be  approved  in  writing  by  the  Contracting  Officer. 

ARTICLE  F-5--F.0.B.  DESTINATION  (APR  1984)  (52.247-34) 

(a)  The  term  "f.o.b.  destination,"  as  used  in  this  clause  means  - 

(1)  Free  of  expense  to  the  Government,  on  board  the  carrier's 
conveyance,  at  a specified  delivery  point  where  the  consignee's  facility 
(plant,  warehouse,  store,  lot,  or  other  location  to  which  shipment  can  be 
made)  is  located;  and 

(2)  Supplies  shall  be  delivered  to  the  destination  consignee's 
wharf  (if  destination  is  a port  city  and  supplies  are  for  export),  warehouse 
unloading  platform,  or  receiving  dock,  at  the  expense  of  the  Contractor.  The 
Government  shall  not  be  liable  for  any  delivery,  storage,  demurrage, 
accessorial,  or  other  charges  involved  before  the  actual  delivery  (or 
"constructive  placement"  as  defined  in  carrier  tariffs)  of  the  supplies  to 
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the  destination,  unless  such  charges  are  caused  by  an  act  or  order  of  the 
Government  acting  in  its  contractual  capacity.  If  rail  carrier  is  used, 
supplies  shall  be  delivered  to  the  specified  unloading  platform  of  the 
consignee.  If  motor  carrier  (including  "piggyback")  is  used,  supplies  shall 
be  delivered  to  truck  tailgate  at  the  unloading  platform  of  the  consignee. 

If  the  Contractor  uses  rail  carrier  or  freight  forwarder  for  less  than  carload 
shipments,  the  Contractor  shall  assure  that  the  carrier  will  furnish  tailgate 
delivery  if  transfer  to  truck  is  required  to  complete  delivery  to  consignee. 

(b)  The  Contractor  shall  - 

(1)  (i)  Pack  and  mark  the  shipment  to  comply  with  contract 
specifications;  or 

(ii)  In  the  absence  of  specifications,  prepare  the  shipment  in 
conformance  with  carrier  requirements; 

(2)  Prepare  and  distribute  commercial  bills  of  lading; 

(3)  Deliver  the  shipment  in  good  order  and  condition  to  the  point 
of  delivery  specified  in  the  contract; 

(4)  Be  responsible  for  any  loss  of  and/or  damage  to  the  goods 
occurring  before  receipt  of  the  shipment  by  the  consignee  at  the  delivery 
point  specified  in  the  contract; 

(5)  Furnish  a delivery  schedule  and  designate  the  mode  of 
delivering  carrier;  and 

(6)  Pay  and  bear  all  charges  to  the  specified  point  of  delivery. 
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SECTION  G 


CONTRACT  ADMINISTRATION  DATA 


ARTICLE  G-l- -CONTRACTING  OFFICER'S  REPRESENTATIVE (S)  (APR  1987)  (52.202-90) 

The  Contracting  Officer  may  appoint  a Contracting  Officer's 
Representative,  or  Representatives,  to  act  in  his  behalf  during  the  performance 
of  this  contract.  The  Representative (s)  will  be  specifically  designated  by 
written  appointment  from  the  Contracting  Officer  and  will  represent  the 
Contracting  Officer  in  the  designated  phases  of  the  work.  The 
Representative(s)  will  not  be  authorized  to  change  any  of  the  terms  and 
conditions  of  this  contract,  and  shall  have  such  prescribed  duties  and 
authorities  as  specified  in  writing  by  the  Contracting  Officer.  A copy  of 
the  letter  of  appointment  will  be  furnished  the  Contractor. 
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SECTION  H 


SPECIAL  CONTRACT  REQUIREMENTS 


DRAFT 

BWR  2 4 1986 


710 


SECTION  H 


SPECIAL  CONTRACT  REQUIREMENTS 

ARTICLE  H-l- -IMPACT  OF  COMMERCIAL  PAYLOADS 

The  parties  recognize  that  the  Contractor  may  provide  CDSF  services 
to  non-Government  payloads  (hereinafter  referred  to  as  "commercial  payloads") 
during  the  period  of  performance  of  this  contract. 

In  the  event  the  Contractor's  provision  of  CDSF  services  to  a Government 
payload  or  payloads  is  adversely  affected  by,  or  may  reasonably  be 
expected  to  be  adversely  affected  by,  the  Contractor's  provision  of  services 
to  a commercial  payload,  or  by  the  commercial  payload  itself,  the  Contractor 
shall  immediately  take  all  actions  necessary  to  avoid  or  abate  such 
interference  or  impact  and  ensure  or  restore  full  provision  of  services  to 
the  Government  payload  or  payloads. 

ARTICLE  H-2- -RESERVED 

ARTICLE  H- 3 --WARRANTY  EXCLUSION  AND  LIMITATION  OF  DAMAGES 

Except  as  expressly  set  forth  in  writing  in  this  contract,  or  except  as 
provided  in  the  clause  entitled,  "Contractor  Commitments,  Warranties,  and 
Representations,"  if  applicable,  and  except  for  the  implied  warranty  of 
merchantability,  there  are  no  warranties  expressed  or  implied.  In  no  event 
will  the  Contractor  be  liable  to  the  Government  for  consequential  damages  as 
defined  in  the  Uniform  Commercial  Code. 

ARTICLE  H-4- -CONTRACTOR  REPRESENTATIVE (S) 

The  Contractor  shall  designate  one  of  its  personnel  to  act  as  manager 
and  delegate  to  this  person  the  complete  authority  to  decide  all  technical 
matters  connected  with  this  contract.  The  Contractor  shall  further  designate 
a second  employee  as  alternate  or  assistant  manager  with  the  authority  to  act 
as  and  upon  behalf  of  the  manager  in  the  event  of  the  absence  or  incapacity  of 
the  designated  manager.  The  Contractor  shall  advise  the  Contracting  Officer 
in  writing  of  the  persons  so  designated. 

ARTICLE  H-5- -TERMINATION  LIABILITY 

In  the  event  that  this  contract  is  terminated  for  the  convenience  of 
the  Government,  the  maximum  amount  for  which  the  Government  shall  be 
liable  under  the  clause  of  this  contract  entitled  "Termination  for  the 
Convenience  of  the  Government",  is  as  follows: 
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Annual  Period 


Annual  Liability 


Cumulative 
Maximum  Liability 


(Offer  shall  propose  a year  by  year  minimally  acceptable 
termination  liability  schedule) 

Notwithstanding  the  amounts  listed  above,  upon  termination  of  the 
contract  for  convenience,  the  Government  will  not  be  liable  for  any 
termination  liability  which  exceeds  appropriations  available  in  relevant 
program  areas  at  the  time  of  termination  and  nothing  in  this  Request  for 
Proposal  (RFP)  or  any  resulting  contract  may  be  considered  as  implying 
that  the  Congress  will,  at  a later  date,  appropriate  funds  sufficient  to 
meet  the  termination  liabilities  proposed  above. 

To  the  extent  that  the  Contractor  proposes  termination  liability 
under  this  provision,  the  Contractor  shall  also  propose  a corresponding 
equity  value  which  NASA  shall  take  in  the  equipment  being  produced 
and/or  future  services  to  be  provided. 

ARTICLE  H-6--FAILURE  TO  PROVIDE  CDSF  SERVICES 

For  such  lease  period(s)  as  the  Contractor  fails  to  provide  services 
required  by  this  contract,  unless  the  failure  is  caused  solely  by  NASA,  NASA 
shall  not  be  liable  for  payment  of  the  scheduled  lease  payment.  In  addition 
NASA  shall  have  the  right  to  unilaterally  extend  the  scheduled  period  of  lease 
for  the  period  that  the  services  were  not  available.  In  the  event  of  such 
an  extension  the  rate  shall  be  as  specified  in  ARTICLE  B-2,  titled 
"Consideration  and  Payment." 

In  any  event,  NASA  shall  retain  all  its  rights  under  any  other  provision 
of  this  contract,  including  the  clause  titled  "Default". 

ARTICLE  H-7- -CONTRACTOR  COMMITMENTS,  WARRANTIES  AND  REPRESENTATIONS 

Any  written  commitment  by  the  Contractor  within  the  scope  of  this 
contract  shall  be  binding  upon  the  Contractor.  For  the  purpose  of 
this  contract,  a written  commitment  by  the  Contractor  includes  the  proposal 
submitted  by  the  Contractor,  and  specific  written  modifications  to  the  proposal. 
Written  commitments  by  the  Contractor  are  further  defined  as  including  (1)  any 
warranty  or  representation  made  by  the  Contractor  in  a proposal  as  to  hardware 
or  software  performance  and  total  systems  performance,  (2)  any  warranty  or 
representation  made  by  the  Contractor  concerning  the  characteristics  or  items 
described  in  (1)  above  made  in  any  publications,  drawings  or  specifications 
accompanying  or  referred  to  in  a proposal,  and  (3)  any  modification  of  or 
affirmation  or  representation  as  to  the  above  which  is  made  by  the  Contractor 
in  or  during  the  course  of  negotiations,  whether  or  not  incorporated  into  a 
formal  amendment  to  the  proposal  in  question. 
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ARTICLE  H- 8 --MONTHLY  STATUS  REPORTS 


(The  offeror  shall  propose  the  terms  of  this  article.  The  terms  of 
this  article  will  be  based  on  the  offeror's  project  manager  submitting  a 
monthly  letter  under  their  signature  that  addresses  the  summary  outlook, 
status  and  problems  of  all  activities  including  a monthly  recertification 
of  the  schedule.) 

ARTICLE  H-9--0PTI0N  TO  EXTEND  THE  TERM  OF  LEASE 

If  usable  volume  and  related  services  are  available,  this  lease  is 
renewable  in  whole  or  in  part  at  the  prices  listed  in  Article  B-3  titled, 
"Option  for  Additional  CDSF  Services"  at  the  option  of  the  Government,  by 
the  Contracting  Officer  giving  written  notice  of  renewal  to  the  Contractor 
by  the  first  day  of  each  renewal  period  or  within  30  days  after  the  beginning 
of  the  fiscal  year  in  which  funds  have  become  available,  whichever  date  is 
the  later;  provided  that  the  Contracting  Officer  shall  have  given  preliminary 
notice  of  the  Government's  intention  to  renew  at  least  one  year  before  this 
lease  is  to  expire.  Such  a preliminary  notice  of  intent  to  renew  shall  not  be 
deemed  to  commit  the  Government  to  renewals.  If  the  Government  exercises  this 
option  for  renewal,  the  contract  as  renewed  shall  be  deemed  to  include  this 
option  provision.  However,  the  total  period  of  lease  under  this  contract 
shall  not  exceed  120  months.  Options  shall  be  exercised  for  periods  of  not 
less  than  one  month  or  not  more  than  twelve  months  duration. 

ARTICLE  H- 10 --SUBLEASE 

The  Government  may  sublease  any  of  its  allocated  volume  and  related 
services  on  the  CDSF.  With  the  consent  of  the  developer,  Government -leased 
space  may  be  made  available  to  the  developer  for  re- lease  with  an  appropriate 
adjustment  in  the  Government  lease  price. 

ARTICLE  H- 11 --GOVERNMENT  SURVEILLANCE 

(The  offeror  shall  propose  a contract  Article  describing  what  visibility 
the  Government  will  have  in  the  design  and  manufacture  of  the  CDSF.) 

ARTICLE  H- 12 --INTERPARTY  LIABILITY 

The  offeror  shall  propose  an  interparty  liability  scheme  applicable 
when  the  CDSF  is  in  the  free  flyer  mode.* 

(*When  the  CDSF  is  in  the  attached  mode  the  Interparty  Waiver 
provisions  of  the  applicable  Launch  Services  Agreement  will  govern.) 
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ARTICLE  H- 13- -RIGHTS  IN  TECHNICAL  DATA 


A.  All  technical  data  (the  term  to  include  computer  software  and 
documentation  thereof)  furnished  to  NASA  under  this  Agreement  shall  be 
provided  with  unlimited  rights  (the  right  to  use,  duplicate,  and  disclose 
in  any  manner  for  any  purpose  whatsoever) , except  as  provided  in 
subparagraph  B below.  Designation  of  deliverable  data  as  trade  secret 
technical  data  or  copyrighted  works  pursuant  to  subparagraph  B shall  be 
kept  to  a minimum  in  order  to  meet  the  multi-faceted  disclosure  needs  of 
both  parties. 

B.  In  the  event  that  the  Contractor  believes  that  it  is  required 
under  this  contract  to  furnish  trade  secret  technical  data,  the  Contractor 
shall  immediately  inform  the  Contracting  Officer  in  writing  of  such  belief 
and  include  preliminary  substantiation  as  to  the  trade  secret  character  of 
the  technical  data.  The  Contractor  shall  not  proceed  with  delivery  of  the 
technical  data  in  question  until  the  Contracting  Officer  provides  written 
confirmation  that  the  data  is  indeed  required,  whereupon  a protective  notice 
will  be  marked  or  the  data  prior  to  delivery,  the  notice  stating  that  the 
data  may  be  used  and  disclosed  by  NASA,  its  contractors,  subcontractors, 
and  authorized  users  of  its  leased  facilities,  only  for  the  purpose  of 
fulfilling  NASA's  responsibilities  or  exercising  NASA's  rights  under  this 
contract.  The  notice  shall  also  provide  that  the  data  shall  not  be 
disclosed  or  transferred  to  any  non-participant  in  this  program  without  prior 
permission  of  the  Contractor.  For  delivered  copyrighted  works,  NASA,  its 
contractors,  subcontractors,  and  authorized  users  shall  have  the  right  to 
copy  consistent  with  its  responsibilities  under  this  contract. 

C.  There  will  be  no  obligation  on  the  part  of  NASA,  its  contractors, 
subcontractors,  or  authorized  users  to  protect  unmarked  technical  data. 

ARTICLE  H - 1 4 - - PATENT  I NFR I NGEMENT 

The  Contractor  is  responsible  for,  and  shall  indemnify  NASA  against, 
any  and  all  patent  infringement  costs  resulting  from  the  development, 
fabrication,  or  use  of  the  CDSF.  Such  costs  include  costs  associated 
with  defending  the  alleged  infringement,  as  well  as  any  payments  or 
royalties  resulting  from  a patent  owner's  successful  suit.  NASA  agrees 
to  notify  the  Contractor  of  any  patent  infringement  claim  as  soon  as 
practical  after  receipt  of  such  information. 

ARTICLE  H- 15 --RIGHTS  TO  INTELLECTUAL  PROPERTY  DEVELOPED  BY  NASA 

The  Contractor  shall  not  acquire  any  rights  to  intellectual  property 
developed  or  used  by  NASA  or  its  authorized  users  of  the  CDSF  by  virtue 
of  this  contract  for  lease  of  the  facility. 
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ARTICLE  H- 16- -PERMITS  AND  LICENSES 


The  Contractor  shall  obtain,  and  keep  effective,  all  permits  and 
licenses  required  for  performance  in  accordance  with  the  terms  of  this 
contract.  Such  permits  and  licenses  shall  include,  but  not  be  limited 
to,  those  required  by  the  Federal,  State,  or  Local  Government 
authorities,  or  sub-division  thereof,  or  of  any  other  duly  constituted 
public  authority.  Further,  the  Contractor  shall  comply  with  all 
applicable  laws,  regulations  and  ordinances  as  in  effect  on  the  date  of 
this  contract. 

ARTICLE  H- 17 --HOLD  HARMLESS 

Contractor  shall  indemnify  and  hold  harmless  the  Government  and  its 
officers  and  employees  from  and  against  any  and  all  liabilities,  damages, 
and  losses,  including  costs  and  expenses  in  connection  therewith  for 
death  of  or  injury  to  any  third  persons  whomever  and  for  the  loss 
of,  damage  to  or  destruction  of  any  property  whatsoever  caused  by,  arising 
out  of  or  in  anyway  connected  with  the  launch  or  operation  of  the  CDSF. 

If  the  Contractor  purchases  and  maintains  comprehensive  general  liability 
insurance  such  insurance  shall  name  the  Government  as  an  insured  party. 
Such  an  insurance  policy  shall  include  a waiver  of  the  insurance  carrier's 
rights  of  subrogation  against  the  Government. 
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SECTION  I 


CONTRACT  CLAUSES 


ARTICLE  I-1--CLAUSES  INCORPORATED  BY  REFERENCE  (APR  1984)  (52.252-2) 

This  contract  incorporates  the  following  clauses  by  reference,  with  the 
same  force  and  effect  as  if  they  were  given  in  full  text.  Upon  request,  the 
Contracting  Officer  will  make  their  full  text  available. 

A.  FEDERAL  ACQUISITION  REGULATION  (48  CFR  CHAPTER  1)  CLAUSES 


Provision 


Clause  No. 

Title 

Date 

52.202-1 

Definitions 

Apr. 

1984 

52.203-1 

Officials  Not  to  Benefit 

Apr. 

1984 

52.203-3 

Gratuities 

Apr. 

1984 

52.203-5 

Covenant  Against  Contingent  Fees 

Apr. 

1984 

52.203-6 

Restrictions  on  Subcontractor  Sales  to  the 
Government 

Jul. 

1985 

52.203-7 

Anti-Kickback  Procedures 

Feb. 

1987 

52.204-2 

Security  Requirements 

Apr. 

1984 

52.212-8 

Defense  Priority  and  Allocation  Requirements 

May 

1986 

52.215-1 

Examination  of  Records  by  Comptroller  General 

Apr. 

1984 

52.215-2 

Audit  --  Negotiation 

Apr. 

1984 

52.215-33 

52.219-8 

Order  of  Precedence 

Utilization  of  Small  Business  Concerns  and 

Jan. 

1986 

Small  Disadvantaged  Business  Concerns 

Jun. 

1985 

52.219-13 

Utilization  of  Women-Owned  Small  Businesses 

Aug. 

1986 

52.220-3 

Utilization  of  Labor  Surplus  Area  Concerns 

Apr. 

1984 

52.222-20 

Walsh-Healey  Public  Contracts  Act 

Apr . 

1984 

52.222- 26 

52.222- 28 

Equal  Opportunity 

Equal  Opportunity  Preaward  Clearance  of 

Apr . 

1984 

Subcontracts 

Apr. 

1984 

52.222-35 

Affirmative  Action  for  Special  Disabled 
and  Vietnam  Era  Veterans 

Apr. 

1984 

52.222- 36 

52.222- 37 

Affirmative  Action  for  Handicapped  Workers 
Employment  Reports  on  Special  Disabled 

Apr. 

1984 

Veterans  and  Veterans  of  the  Vietnam  Era 

Jan. 

1988 

52.223-2 

Clean  Air  and  Water 

Apr. 

1984 

52.229-3 

Federal,  State,  and  Local  Taxes 

Apr. 

1984 

52.229-5 

Taxes  --  Contracts  Performed  in  U.S. 
Possessions  or  Puerto  Rico 

Apr. 

1984 
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FEDERAL  ACQUISITION  REGULATION  (48  CFR  CHAPTER  1)  CLAUSES 

(Continued) 


Provision 

Clause  No.  Title  Date 


52.232-11 

Extras 

Apr. 

1984 

52.232-17 

Interest 

Apr. 

1984 

52.232-18 

Availability  of  Funds 

Apr. 

1984 

52.232-23 

Assignment  of  Claims 

Jan. 

1986 

52.233- 1 

52.233- 3 

Disputes  (Apr.  1984)  --  Alternate  I (Apr.  1984) 
Protest  After  Award 

Jun. 

1985 

52.243-7 

Notification  of  Changes 

Apr. 

1984 

52.244-1 

Subcontracts  (Fixed-Price  Contracts) 

Jan. 

1986 

52.245-1 

Property  Records 

Apr. 

1984 

52.246- 4 

52.246- 25 
52.249-2 

Inspection  of  Services  --  Fixed-Price  (Jul.  1985) 
Limitation  of  Liability  --  Services  (Apr.  1984) 
Termination  for  Convenience  of  the  Government 

Apr . 

1984 

52.249-8 

(Fixed  Price) 

Default  (Fixed-Price  Supply  and  Service) 

Apr . 

1984 

B.  NASA/FAR  SUPPLEMENT  (48  CFR  CHAPTER  18)  CLAUSES 


Clause 

Number 

Title 

Date 

18-52.204-70 

Report  on  NASA  Subcontracts 

Apr.  1984 

18-52.212-70 

Notice  of  Delay 

Apr.  1984 

18-52.223-70 

Safety  and  Health 

Apr.  1984 

18-52.223-71 

Frequency  Authorization 

Apr.  1984 

18-52.228-72 

Inter-Party  Waiver  of  Liability  During  STS 

18-52.231-70 

Operations  (Oct.  1984) 

Pricing  of  Adjustments  (Apr.  1984) 

18-52.232-71 

Invoices 

Oct.  1987 

18-52.245-70 

Acquisition  of  Existing  Government  Equipment 

Aug.  1985 

ARTICLE  I -2- -PROVISIONS  INCORPORATED  BY  REFERENCE 

Section  K - "Representations,  Certifications,  and  Other  Statements  of 
Offerors  or  Quoters"  is  hereby  incorporated  in  its  entirety  by  reference,  with 
the  same  force  and  effect  as  if  they  were  given  in  full  text. 
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ARTICLE  I-3--SECTI0N  I FULL  TEXT  CLAUSES 

The  following  clauses  are  attached  hereto  in  full  text: 


Clause 

Number 

Title 

Date 

52.223-3 

Hazardous  Material  Identification 
and  Material  Safety  Data 

Aug.  1987 

52.232-1 

Payments  (Apr.  1984)  --As  Modified  by 
18-52.232-1  NASA  FAR  Supplement  (Apr.  1984) 

52.243-1 

Changes  --  Fixed  Price  (Aug.  1987)  --  As 
Modified  by  18-52.243-1  NASA  FAR  Supplement 
(Apr.  1984) 

18-52.232-78 

Payment  Information  (Oct.  1987)  (MODIFICATION) 
--  MSFC  (11/12/87) 

18-52.252-70 

Compliance  with  NASA/FAR  Supplement 

Apr.  1984 

18-52.252-71 

Federal  Acquisition  Regulation  References 

May  1986 
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52.223-3  HAZARDOUS  MATERIAL  IDENTIFICATION  AND  MATERIAL  SAFETY  DATA  (AUG  1987) 


(a)  The  Contractor  agrees  to  submit  a Material  Safety  Data  Sheet 
(Department  of  Labor  Form  OSHA-20),  as  prescribed  in  Federal  Standard  No.  313B, 
for  all  hazardous  material  5 days  before  delivery  of  the  material,  whether  or 
not  listed  in  Appendix  A of  the  Standard.  This  obligation  applies  to  all 
materials  delivered  under  this  contract  which  will  Involve  exposure  to  hazardous 
materials  or  items  containing  these  materials. 

(b)  "Hazardous  material,"  as  used  in  this  clause,  is  as  defined  in  Federal 
Standard  No.  313B,  in  effect  on  the  date  of  this  contract. 

(c)  Neither  the  requirements  of  this  clause  nor  any  act  or  failure  to  act 
by  the  Government  shall  relieve  the  Contractor  of  any  responsibility  or 
liability  for  the  safety  of  Government,  Contractor,  or  subcontractor  personnel 
or  property. 

(d)  The  Contractor  shall  comply  with  applicable  Federal,  state,  and  local 
laws,  codes,  ordinances,  and  regulations  (including  the  obtaining  of  licenses 
and  permits)  in  connection  with  hazardous  material. 

(e)  The  Government's  rights  in  data  furnished  under  this  contract  with 
respect  to  hazardous  material  are  as  follows: 

(1)  To  use,  duplicate,  and  disclose  any  data  to  which  this  clause  is 
applicable.  The  purposes  of  this  right  are  to  (i)  apprise  personnel  of  the 
hazards  to  which  they  may  be  exposed  in  using,  handling,  packaging, 
transporting,  or  disposing  of  hazardous  materials;  (11)  obtain  medical  treatment 
for  those  affected  by  the  material;  and  (iii)  have  others  use,  duplicate,  and 
disclose  the  data  for  the  Government  for  these  purposes. 

(2)  To  use,  duplicate,  and  disclose  data  furnished  under  this  clause, 
in  accordance  with  subparagraph  (e)(1)  above,  in  precedence  over  any  other 
clause  of  this  contract  providing  for  rights  in  data. 

(3)  That  the  Government  is  not  precluded  from  using  similar  or 
identical  data  acquired  from  other  sources. 

(4)  That  the  data  shall  not  be  duplicated,  disclosed,  or  released 
outside  the  Government,  in  whole  or  in  part  for  any  acquisition  or  manufacturing 
purpose,  if  the  following  legend  is  marked  on  each  piece  of  data  to  which  this 
clause  applies  — 

"This  is  furnished  under  United  States  Government  Contract  No. 

and  shall  not  be  used,  duplicated,  or  disclosed  for  any  acquisition 

or  manufacturing  purpose  without  the  permission  of  This  legend  shall 

be  marked  on  any  reproduction  of  this  data." 

(End  of  Legend) 

(5)  That  the  Contractor  shall  not  place  the  legend  or  any  other 
restrictive  legend  on  any  data  which  (i)  the  Contractor  or  any  subcontractor 
previously  delivered  to  the  Government  without  limitations  or  (ii)  should  be 
delivered  without  limitations  under  the  conditions  specified  in  the  Federal 
Acquisition  Regulation  in  the  clause  at  52.227-14,  Rights  in  Data. 

(f)  The  Contractor  shall  insert  this  clause,  including  this  paragraph  (f), 
with  appropriate  changes  in  the  designation  of  the  parties,  in  subcontracts  at 
any  tier  (including  purchase  designations  or  purchase  orders)  under  this 
contract  involving  hazardous  material. 

(End  of  Clause) 
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52.232-1  PAYMENTS  (APR  1984)  — AS  MODIFIED  BY  18-52.232-1  NASA  FAR 
SUPPLEMENT  (APR  ifM) 


The  Government  shall  pay  the  Contractor,  within  30  days  after  receipt  of 
proper  Invoices,  as  determined  under  the  "Invoices"  clause  of  this  contract,  the 
prices  stipulated  in  this  contract  for  supplies  delivered  and  accepted  or 
services  rendered  and  accepted,  less  any  deductions  provided  in  this  contract. 
Unless  otherwise  specified  in  this  contract,  payment  shall  be  made  on  partial 
deliveries  accepted  by  the  Government  if  — 

(a)  The  amount  due  on  the  deliveries  warrants  it;  or 

(b)  The  Contractor  requests  it  and  the  amount  due  on  the  deliveries  is  at 
least  $1,000  or  50  percent  of  the  total  contract  price. 

(End  of  Clause) 
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52.243-1  CHANGES  — FIXED-PRICE  (AUG  1907) 


(a)  The  Contracting  Officer  nay  at  any  time,  by  written  order,  and  without 
notice  to  the  sureties,  If  any,  make  changes  within  the  general  scope  of  this 
contract  In  any  one  or  more  of  the  following: 

(1)  Drawings,  designs,  or  specifications  when  the  supplies  to  be 
furnished  are  to  be  specially  manufactured  for  the  Government  in  accordance  with 
the  drawings,  designs,  or  specifications. 

(2)  Method  of  shipment  or  packing. 

(3)  Place  of  delivery. 

(b)  If  any  such  change  causes  an  Increase  or  decrease  In  the  cost  of,  or 
the  time  required  for,  performance  of  any  part  of  the  work  under  this  contract, 
whether  or  not  changed  by  the  order,  the  Contracting  Officer  shall  make  an 
equitable  adjustment  In  the  contract  price,  the  delivery  schedule,  or  both,  and 
shall  modify  the  contract. 

(c)  The  Contractor  must  assert  Its  right  to  an  adjustment  under  this 
clause  within  30  days  from  the  date  of  receipt  of  the  written  order.  However, 
if  the  Contracting  Officer  decides  that  the  facts  justify  it,  the  Contracting 
Officer  may  receive  and  act  upon  a proposal  submitted  before  final  payment  of 
the  contract. 

(d)  If  the  Contractor's  proposal  includes  the  cost  of  property  made 
obsolete  or  excess  by  the  change,  the  Contracting  Officer  shall  have  the  right 
to  prescribe  the  manner  of  the  disposition  of  the  property. 

(e)  Failure  to  agree  to  any  adjustment  shall  be  a dispute  under  the 
Disputes  clause.  However,  nothing  in  this  clause  shall  excuse  the  Contractor 
from  proceeding  with  the  contract  as  changed. 

(End  of  Clause) 
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18-52.232-78  PAYMENT  INFORMATION  (OCT  1987)  (MODIFICATION)  --  MSFC  (11/12/87) 


(a)  Payments  under  the  contract  vlll  be  made  either  by  check  or  by  wire 
transfer  at  the  option  of  the  Government. 

(b)  Within  ten  (10)  days  after  award,  except  as  specified  In  paragraph  (c) 
below,  the  Contractor  shall  complete  the  "Company  Information"  section  of  the 
TFS  Form  3881,  have  Its  financial  institution  complete  the  "Financial 
Institution  Information"  section,  and  forward  the  form  to  the  paying  office 
shown  In  the  contract. 

(c)  If  the  Contractor  has  previously  submitted  TFS  Form  3881  In  accordance 
with  paragraph  (b)  above,  the  Information  thereon  will  be  used  for  this 
contract.  Therefore,  resubmittal  of  the  form  is  not  necessary  unless  the 
Contractor  desires  to  change  payment  Information  or  revised  Information  is 
requested  by  the  Contracting  Officer  or  the  paying  office. 

(End  of  Clause) 
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18-52.252-70  COMPLIANCE  WITH  NASA  FAR  SUPPLEMENT  (APR  1984) 


Any  statements  in  this  contract  requiring  compliance  with  specific 
provisions  of  the  Federal  Acquisition  Regulation  (e.g.,  Subpart  45.5)  shall  be 
construed  to  also  require  compliance  with  any  corresponding  Implementing  or 
supplementing  provisions  in  the  NASA  FAR  Supplement  In  effect  on  the  date  of 
this  contract. 

(End  of  Clause) 
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18-52.252-71  FEDERAL  ACQUISITION  REGULATION  REFERENCES  (MAY  1986) 


This  solicltatlon/contrart  may  contain  numerical  references  to  segments  of 
the  Federal  Acquisition  Regulation  (FAR)  that,  as  of  April  1,  1984,  had  not  been 
promulgated  or  fully  distributed.  Pending  such  action  these  segments  have  been 
published  in  NASA  Procurement  Notice  85-17  and  thereby  Incorporated  Into  the 
NASA  FAR  Supplement  temporarily.  Consequently,  a numerical  reference  to  such 
segments  of  the  FAR  contained  in  this  solicitation/contract  shall  be  deemed  to 
refer  to  the  equivalent  reference,  prefixed  by  the  number  "18-"  as  set  forth  in 
NASA  Procurement  Notice  85-17;  e.g.,  a reference  to  FAR  22.10  would  be  referring 
to  18-22.10  as  set  forth  in  NASA  Procurement  Notice  85-17. 

(End  of  Clause) 
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ATTACHMENT  J-l 
STATEMENT  OF  WORK 

COMMERCIALLY  DEVELOPED  SPACE  FACILITY 
TABLE  OF  CONTENTS 


SECTION  TITLE 

1.0  INTRODUCTION 

2 . 0 LEASED  SERVICES 

3.0  SYSTEM  PERFORMANCE  REQUIREMENTS 

3.1  VOLUME /WEIGHT 

3 . 2 ENVIRONMENTAL  CONTROL 

3.3  CREW  WORK  AREA 

3.4  EXPERIMENTAL  MECHANICAL  INTERFACE  ARRANGEMENT 

3 . 5 POWER 

3 . 6 HEAT  REJECTION 

3.7  VENTING  (TO  SPACE  VACUUMS) 

3.8  COMMAND  AND  DATA  MANAGEMENT 

3.9  MICROGRAVITY  ENVIRONMENT 

3.10  OPERABILITY/ACCESSIBLITY/MAINTAINABILITY 

4.0  RESPONSIBILITIES 

4.1  REQUIRED  COORDINATION 

4 . 2 CDSF  DEVELOPER 

4.3  INTEGRATION  DOCUMENTATION 


5.0  CDSF-TO-STS  INTERFACE  REQUIREMENTS 


6.0  OPERATIONS 

6.1  MISSION  OPERATIONS 

6.2  FLIGHT  OPERATIONS 

6.3  GROUND  OPERATIONS 
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1.0 


INTRODUCTION 


In  order  to  encourage  private  sector  involvement  in  the  commercial 
development  of  a space-based  infrastructure  to  support  microgravity  research, 
experimentation,  development,  materials  processing,  and  production,  the 
Government  intends  to  lease  services  on-board  a Commercially  Developed  Space 
Facility  for  a five  year  period.  These  services  and  associated  requirements 
are  described  below.  A key  feature  of  this  solicitation  is  its  commercial 
services  nature,  i.e.,  the  Government  will  not  take  title  of  any  portion  of 
the  on-orbit  facility,  nor  will  it  incur  lease  costs  until  certified  hardware, 
ready  for  launch,  and  meeting  the  specifications  listed  below  is  delivered  to 
the  launch  site  and  certified  for  integration  into  the  Orbiter.  (The  contractor 
may  elect  to  use  an  Expendable  Launch  Vehicle  (ELV)  for  launch.  It  should  be 
noted,  however,  that  on-orbit  crew  operations/servicing  will  be  accomplished 
while  attached  to  the  Orbiter.) 

2.0  LEASED  SERVICES 

2.1  The  contractor  shall  provide  a Commercially  Developed  Space 
Facility  (CDSF)  including  Ground  Support  Equipment  (GSE),  Airborne  Support 
Equipment  (ASE),  servicing  module  if  used,  etc.,  and  related  services  for 
lease  by  the  Government  and  commercial  users.  This  Statement  of  Work  covers 
the  lease  of  the  following  services:  (1)  70%*  of  the  usable  volume  and 

related  capabilities  of  the  CDSF  by  the  Government;  (2)  all  flight  control  and 
mission  operation  services  and  (3)  communications  and  data  services  for  the 
CDSF  and  experiments  on  orbit. 

2.1.1  The  offeror  is  responsible  for  the  initial  launch  of  the 
CDSF.  The  following  services  associated  with  the  initial  launch  are  included 
in  the  lease. 


a.  Launch  services  and  the  Government  prorated  share 
of  any  NSTS  Optional  Services  associated  with  the  initial  deployment. 

(NSTS  Optional  Services  and  other  tasks  that  the  CDSF  developer  may  require 
NASA  to  perform  shall  be  identified.) 

b.  Ground  integration/test  and  checkout  services 
necessary  to  permit  the  fully  integrated  CDSF  to  go  directly  to  the  launch 
site  for  initial  launch  processing. 

c.  Analytical  and  physical  integration  of  Government  and 
Government -sponsored  experiments  and  hardware  into  the  CDSF  for  the 

initial  payload  complement. 

d.  Return  of  the  Government  experiments  associated  with 
the  initial  payload  complement. 

e.  Re-entry,  return,  or  disposal  of  the  CDSF  at  the  end 
of  its  lease  or  useful  operational  life  (whichever  is  greater). 

* The  70%  is  applicable  to  the  baseline  proposal,  only. 
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2.1.2  The  following  services  associated  with  subsequent 
launches  (revisits)  are  not  included  in  the  lease,  but  are  Standard 
and/or  Optional  CDSF  Services  to  be  prorated  among  the  Government,  commercial 
customers  and  the  CDSF  developer  according  to  revisit  usage  and  specific 
requirements . 


a.  Launch  services 

b.  NSTS  Optional  Services 

c.  Ground  integration/test  and  checkout  services 

d.  Analytical  and  physical  integration  of  experiment 
hardware  and  experiment  racks  into  the  CDSF 

e.  Experiment  Payload  return 

2.2  (See  Appendix  A for  an  overview  of  a typical  scenario  for  a CDSF 
mission,  which  is  provided  for  illustration  only.) 

3.0  SYSTEM  PERFORMANCE  REQUIREMENTS 


The  developer  will  provide  the  user/tenant  services  sufficient  to 
accommodate  a range  of  microgravity  research  and  manufacturing  efforts.  The 
provision  of  such  services  will  be  as  proposed  by  the  developer  and  negotiated 
and  accepted  by  the  Government,  consistent  with  the  minimum  requirements  set 
forth  in  this  section  and  with  the  overall  objective  of  promoting  the  growth 
and  development  of  U.S.  private  sector  involvement  in  microgravity  research 
and  manufacturing. 

The  user  requirements  listed  herein  are  considered  to  be  minimums. 
Increases  in  certain  specific  areas  may  be  desirable.  It  is  the  intent  of  the 
Government  that  the  CDSF  (1)  offer  additional  hands-on  microgravity  science 
and  research  opportunities  while  in  the  attached-to-orbiter  mode,  (2)  provide 
new  long  term  automated  materials  processing  and  production  opportunities 
while  in  the  free  flyer  mode,  and  (3)  be  compatible  with  Space  Station  payload 
interfaces  to  assure  that  planned  microgravity  research  facilities  follow  a 
logical  progression  of  capability  maturation  in  space.  This  approach  also 
assures  the  maximum  utilization  flexibility  of  microgravity  space  hardware. 


3.1  Volume/Weight 


The  CDSF  shall  be  configured  to  provide  a pressurizable  volume, 
including  all  equipment  and  facilities  required  to  activate  the  CDSF,  which  is 
deployable  from  a single  launch  by  a launch  service  of  the  developer's  choice, 
and  capable  of  operations  in  both  an  attached-to-orbiter  crew-operated  mode 
and  a free-flyer  mode  cycle.  Weight  and  volume  accommodations  of  the  CDSF 
experiment  payload  should  be  consistent  with  the  CDSF  being  operational  on  the 
first  launch.  The  CDSF  shall  provide  a minimum  of  300  cubic  feet  of  free 
volume  within  CDSF  furnished  racks  for  mounting  Government  and  commercially 
furnished  experiment  equipment.  Power  and  cooling  shall  be  provided  to  this 
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equipment  volume.  This  volume  does  not  include  space  required  to  store 
ancillary  experiment  equipment.  (The  mass  of  user  equipment  which  can  be 
mounted  in  the  CDSF  experiment  equipment  racks  is  also  an  important 
consideration.)  Provisions  for  stowage  of  STS  crew  expendables  should  be 
considered  within  CDSF  to  support  extended  duration  missions. 

3.2  Environmental  Control 

When  attached  to  the  orbiter,  the  CDSF  shall  preserve  a crew- 
habitable,  "shirtsleeve  environment"  for  periods  up  to  25  days  duration  with 
an  extended  duration  Orbiter  capability  when  available.  In  the  free-flyer 
mode  of  operation,  the  developer  shall  provide  and  maintain  a nominal 
sea-level  atmospheric  pressure  in  the  CDSF  module  such  that  equipment 
(computers,  furnaces,  controllers,  etc.)  does  not  have  to  be  designed  to 
operate  at  reduced  pressure,  and  cooling  of  equipment  is  facilitated.  This 
requirement  does  not  extend  to  providing  an  atmosphere  capable  of  supporting 
human  or  animal  life. 

3.3  Crew  Work  Area 

The  crew  work  area  of  the  CDSF  shall  be  designed  to 
accommodate,  when  attached  to  the  orbiter,  a minimum  of  2 crewmembers  working 
simultaneously  in  a shirtsleeve  environment  with  foot  and  hand-holds  available 
in  appropriate  locations. 

3.4  Experiment  Mechanical  Interface  Arrangement 

The  CDSF  shall  provide  accommodations  for  standard  user  racks. 
User  accommodation  racks  shall  be  designed  for  apparatus  weighing  a minimum  of 
25  pounds  per  cubic  foot  when  integrated  and  will  accommodate  as  a minimum 
existing  Spacelab  experiment  hardware  having  a width  of  17.425  inches  and  a 
depth  of  29.094  inches.  This  will  assure  effective  use  of  the  current 
inventory  of  Spacelab-compatible  experiment  hardware  and  enable  use  of  the 
CDSF  for  Research,  Development,  Test  and  Evaluation  (RDT&E)  of  programmed 
experiment  hardware  anticipated  as  part  of  the  evolution  to  the  Space  Station 
era. 


3 . 5 Power 

The  CDSF  power  system  will  supply  sufficient  power  to  support 
the  full  requirements  of  the  CDSF  subsystems  and  user  systems.  The  CDSF 
shall  provide  average  power  of  at  least  7 kilowatts  to  user  systems.  User 
experiments  require  both  DC  and  AC  power.  All  user  locations  will  require 
ready  access  to  power  (and  associated  heat  rejection);  however,  three 
locations  shall  be  planned  to  accommodate  "total  power  available"  usage  on 
a timelined  basis.  Offerors  should  recognize  that  material 
research/processing  normally  requires  large  amounts  of  power  and  related  heat 
rejection.  If  solar  arrays  are  used  for  power  generation,  the  solar  arrays')"1, 
will  be  required  to  track  the  sun  in  the  attached-to-orbiter  mode. 
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3.6  Heat  Rejection 


The  CDSF  shall  provide  adequate  heat  rejection  capability  to 
users  at  experiment  mounting  locations. 

3.7  Venting  (to  space  vacuums) 

Venting  provisions  will  be  provided  at  appropriate  experiment 

locations . 

3.8  Command  and  Data  Management 

The  CDSF  shall  provide  a C&DM  system  that  is  capable  of 
performing  the  following  functions: 

a.  Provide  communications  through  the  NASA  Tracking  and  Data 
Relay  Satellite  System  (TDRSS),  or  alternate  system,  at  data  rates  of  at 
least  16K  bps,  shared  among  facility  housekeeping  and  user  equipment.  Data 
storage  and  retrieval  capability  shall  be  provided  for  those  periods  when 
direct  communications  through  TDRSS  or  alternate  system  is  not  possible. 

A command  uplink  of  a minimum  of  1 Kbps  is  required. 

If  the  CDSF  developer  elects  to  use  the  TDRSS  during  the 
free  flyer  mode,  it  shall  enter  into  a Memorandum  Of  Agreement  (MOA)  with  the 
NASA  Associate  Administrator  for  Space  Operations  for  the  reimbursable 
utilization  of  NASA's  Space  Network  in  accordance  with  the  Use  and 
Reimbursement  Policy  as  published  in  the  Federal  Register  under  Title  14, 
Chapter  V,  Part  1215  48  Fed.  Reg.,  9845-9849  (initial  issue  March  9,  1983  with 
yearly  updates  for  service  rates).  The  process  and  procedures  for  arranging 
support  from  the  Office  of  Space  Operations  for  any  of  its  services  or 
resources  will  be  in  accordance  with  NASA  Management  Instruction  (NMI)  8430. IB, 
effective  May  26,  1987.  Further,  communications  with  TDRSS  are  authorized 
only  within  the  2285-2290  MHz  range  and  must  be  consistent  with  standing 
U.S.  National  Radio  Communications  Law  (Communications  Act  of  1934  as  amended). 

b.  Individual  CDSF  subsystems  must  be  reconfigurable  from  the 
ground  to  support  individual  experiment  needs  (e.g.,  vacuum  venting,  power 
switching,  coolant  flow.) 

3.9  Microgravity  Environment 

In  the  free  flyer  mode,  the  CDSF  shall  maintain  a microgravity 

environment  of  1.0  x 10  ^g  or  better  (for  frequencies  below  0.1  Hz)  at  the 
center  of  gravity,  which  shall  be  within  the  pressurized  volume  and  available 
for  experimental  use. 

Transient  accelerations  also  need  to  be  minimized  for  many 
processes.  The  low  acceleration  levels  specified  need  to  be  maintainable  for 
periods  of  up  to  30  days  while  in  the  free  flyer  mode  throughout  the  term  of 
the  lease. 


3. 10  Operability/Accessibility/Maintainability 


The  CDSF  shall  be  designed  to  support  microgravity 
research  and  manufacturing  for  both  crew-operated  and  automated  operations 
on-orbit . 


Maximum  on-orbit  accessibility  will  be  provided  by  the  CDSF  to 
accommodate  both  scheduled  and  unscheduled  maintenance  of  user  equipment 
and  CDSF  subsystems. 

Capability  for  servicing  CDSF  subsystems  shall  be  provided  and 
the  developer  shall  recommend  the  level  of  serviceable  components. 

Reasonable  provisions  shall  be  made  for  replacement  of  user 
parts,  materials  and/or  serviceable  components.  Replacement  of  complete  user 
systems  shall  be  accommodated  at  the  rack  level  while  in  the  attached  mode. 

4.0  RESPONSIBILITIES 

4.1  Required  Coordination 

4.1.1  The  developer  will  coordinate  with  NASA  who  will  perform 
those  activities  necessary  to  integrate  the  CDSF  into  the  STS  as  defined  in 
the  standard  NSTS  payload  integration  process,  reference  NSTS  07700  Volume  XIV, 
Space  Shuttle  Payload  System  Accommodations.  Items  which  are  not  considered 
standard  integration  will  be  identified  as  NSTS  Optional  Services. 

4.1.2  The  developer  will  coordinate  with  NASA  who  will 
perform,  on  a mission  basis,  the  integrated  flight  design  from  lift-off 
through  initial  deployment  (when  STS  is  utilized)  and  rendezvous  for 
subsequent  flights. 

4.1.3  NASA  will  provide  a cadre  of  Mission  Specialists  who 
will  be  trained  by  the  developer  on  CDSF  operations,  maintenance  and 
experiment  operations  to  perform  all  crew-operated  on-orbit  CDSF  operations. 

The  developer  will  coordinate  the  CDSF  crew  requirements  with  NASA  on  a per 
mission  basis.  In  addition,  where  experiment-unique  requirements  can  be 
demonstrated,  and  subject  to  the  approval  of  the  NASA  Administrator,  either  the 
Government  or  developer  may  elect  to  identify  candidate  Payload  Specialists  to 
conduct/operate  Government  or  commercially  furnished  experiments  on-orbit. 

The  training  of  Mission  Specialists  and  any  Payload  Specialists  will  be 
provided  by  the  developer  (for  training  on  all  CDSF  operations,  including  the 
integrated  experiment  payload)  and  by  NASA  (for  STS  training  required  for  any 
Payload  Specialist). 

4.1.4  All  the  above  coordination  will  be  implemented  by  the 
CDSF  developer  through  an  appropriate  Launch  Services  Agreement. 
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4.2  CDSF  Developer 


4.2.1  CDSF  Development 

4.2. 1.1  The  developer  is  responsible  for  the  design, 
development,  test,  performance  and  safety  of  the  CDSF  carrier,  ASE,  and  GSE. 

The  developer  is  responsible  for  performing  those  functions  necessary  to 
insure  the  integration  of  the  CDSF  and  any  resupply  carriers  into  the  STS, 
when  used  for  launch/ recovery . The  NSTS  standard  integration  process  and 
standard  integration  documentation  will  be  utilized  to  integrate  the  facility 
and  any  resupply  carriers  into  the  STS,  when  used  for  launch/recovery . The 
developer  will  be  responsible  for  providing  the  deliverables  and  accomplishing 
those  activities  as  documented  and  negotiated  in  the  iayload  Integration  Plan 
(PIP)  to  be  negotiated  between  the  NSTS  and  the  CDSF  developer.  Specific 
items  identified  herein  are  highlighted  to  identify  some  items  to  be  considered 
by  the  developer  and  to  be  negotiated  under  a separate  Launch  Services 
Agreement . 


4. 2. 1.1.1  The  developer  is  responsible  for  conducting 
reviews  of  the  CDSF  during  the  design  and  development  process.  During  this 
process  the  Government  will  be  provided  an  opportunity  to  submit  Review  Item 
Discrepancy  (RIDs)  pertaining  to  the  STS/CDSF  interfaces  and  STS/CDSF 
operations.  NASA  and  other  agency  participation  in  these  reviews  does  not 
constitute  approval  of  the  design  nor  certification  as  to  its  reliability. 

4.2. 1.1.2  The  developer  is  responsible  for  the 
development  and  verification  of  CDSF  operating  procedures  and  malfunction 
procedures . 


4.2. 1.1.3  The  developer  is  responsible  for  the 

safety  certification  of  the  facility  in  accordance  with  the  NSTS  safety  process. 

4. 2. 1.1. 4 The  developer  shall  obtain  and  provide 
training  aids.  Typical  training  aids  to  support  crew-operated  on-orbit 
operations  are  as  follows: 


° Visual  model  and  functional  math  model  of  the 
CDSF  to  be  used  in  the  Shuttle  Mission  Simulator.  Required  for  complex  payloads 
and  normally  purchased  through  NSTS. 

0 Dynamic  functional  math  model  of  the  CDSF  for 
use  in  the  Shuttle  Engineering  Simulator  for  proximity  operations  procedure 
development.  Normally  purchased  through  NSTS. 

0 One  g mockup  of  the  CDSF  with  mockup  of 
panels  and  racks  for  technique  and  procedure  development  for  use  by  crew 
personnel  at  JSC. 


6 A neutrally  buoyant  (water)  mockup  of  the 
CDSF  for  use  in  the  Weightless  Environment  Training  Facility  (WETF).  Needed 
only  if  Extra  Vehicular  Activity  (EVA)  is  required. 
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0 A neutrally  buoyant  (air)  mockup  of  the  CDSF 
for  use  in  the  manipulator  development  facility.  Needed  only  if  Remote 
Manipulator  System  (RMS)  is  utilized. 

° A high  fidelity  mockup  of  CDSF  systems, 
subsystems,  experiments,  etc.,  that  can  be  used  for  procedure  validation  and 
detail  training  of  the  Mission  Specialist  for  on-orbit  operations. 

4.2.2  Mission  Development 

4.2.2. 1 The  developer  is  responsible  for 
establishment  of  a total  mission  complement  which  includes  Government, 
government -sponsored,  and  commercial  experiments  and  for  the  integration  of 
the  facility,  experiments,  equipment,  etc.,  for  a particular  mission. 
Responsibilities,  data,  supporting  hardware,  etc.,  will  be  as  documented  in  a 
PIP  for  each  mission. 


4. 2. 2. 2  The  developer  is  responsible  for  the  safety 
certification  of  the  facility,  and  the  total  integrated  configuration  to  be 
flown  on  a particular  mission.  (The  individual  Government  experiments 
delivered  to  the  developer  will  include  appropriate  safety  certifications 
provided  by  NASA.) 


4. 2. 2. 3 The  developer  is  responsible  for  the 
generation  of  the  operating  procedures,  malfunction  procedures  and  an 
integrated  time  line  for  crew-operated  on-orbit  operations. 

4. 2. 2. 4 The  developer  is  responsible  for  the 
free  flyer  operations  and  flight  control  activities.  This  includes 
(as  a minimum) : 


a.  On-orbit  CDSF  systems  and  experiment 
operation,  control,  safing  and  maintenance. 

b.  Mission  planning  and  execution. 

c.  All  CDSF  developer  control  room 
services/facilities  activity  and  support. 

d.  Support  of  the  scientific  and  industrial 
communities  for  command  and  data  activity. 

4. 2. 2. 5  The  developer  will  support  Joint  Integrated 
Simulations  (JISs)  conducted  by  the  NASA  to  exercise  joint  operating 
procedures  and  payload  malfunction/ contingency  operations  and  planning.  The 
CDSF  developer  will  support  these  simulations  by  providing  (at  a location 
selected  by  the  developer)  a flight  configured  control  room  and  flight  control 
room  operators.  The  CDSF  developer  will  also  support  the  JISs  by  providing 
management  support  personnel  in  the  Mission  Control  Center  at  JSC. 
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4. 2. 2. 6 The  developer  will  be  responsible  for  the 
training  of  the  NASA  Mission  Specialists  and  any  NASA  approved  Payload 
Specialists  in  the  operation  of  the  CDSF  and  its  experiments  for  all 
crew-operated  on-orbit  operations. 

4. 2. 2. 7 The  developer  is  responsible  for  the 
definition  and  implementation  of  all  documentation  required  for  payload 
equipment  development  and  integration.  The  developer  is  also  responsible  for  the 
definition  and  implementation  of  all  integrated  mission  documentation  other 

than  that  described  in  paragraph  4.3.1  and  shall  include  a delineation  of 
responsibilities  among  the  experiment  equipment  developers  and  the  CDSF 
integrator. 

4,3  Integration  Documentation 

4.3.1  The  primary  documentation  to  ensure  proper 
integration  of  the  CDSF  into  STS  will  consist  of  the  Payload  Integration  Plan 
(PIP),  the  PIP  annexes,  and  appropriate  Interface  Control  Documents  (ICDs)  for 
the  facility  and  for  each  mission. 

The  PIP,  PIP  annexes,  unique  ICD  (or  ICD 
addendum),  and  associated  changes  will  be  jointly  approved  by  the  NASA  and  the 
CDSF  developer,  except  as  otherwise  stated  in  the  Launch  Services  Agreement. 
Configuration  control  will  be  initiated  upon  signature  approval.  The  NASA 
JSC  will  maintain  configuration  control  of  the  cited  documentation  in 
accordance  with  Mission  Integration  Control  Board  Configuration  Management 
Procedures,  NSTS  18468,  with  the  exception  of  the  Launch  Site  Support  Plan 
Annex,  which  will  be  maintained  by  the  KSC  in  accordance  with  Instructions  for 
KSC  CP  Configuration  Control  Board  Operations,  KSC  K-CM-04.2. 

4.3.2  For  initial  launch  on  any  vehicle  other  than  the 
STS,  provision  for  integration  documentation  shall  be  made  through  an 
appropriate  launch  services  agreement. 

5.0  CDSF-to-STS  Interface  Requirements 

The  NSTS  mechanical,  electrical,  avionics,  and  environmental 
policies  and  interfaces  are  contained  in  the  Shuttle/Payload  Standard 
Integration  Plan  for  Deployable-Type  Payloads,  NSTS  21000-SIP-DEP , current 
issue  and  Space  Shuttle  System  Payload  Accommodations,  NSTS  07700,  Volume  XIV, 
including  Attachment  1 ( ICD-2- 19001 ) and  Appendices  1-10,  current  issues. 

The  interface  documentation  between  the  CDSF  and  STS  will  be 
developed  by  NSTS  utilizing  the  Shuttle/Payload  Interface  Definition  Document 
for  Standard  Accommodations,  JSC  21000-IDD-STS , current  issue. 

The  CDSF  will  be  capable  of  docking  on-orbit  with  the  Orbiter  for 
the  purposes  of  logistics  and  crew  transfer  in  a pressurized  shirt-sleeve 
environment.  The  interface  between  the  CDSF  and  the  NSTS  will  occur  at  an 
interfacing  plane  centered  at  Xo  604.5,  Zo  364.28,  and  rotated  15  degrees, 
as  shown  on  Figure  1. 


FIGURE  1 


The  NSTS  side  of  the  interface  will  be  an  NSTS-provided  bulkhead  adapter 
which  will  provide  all  active  functions  for  establishing  the  pressure-tight 
interface  with  the  CDSF  side  of  the  interface.  The  CDSF  contractor  will 
define  the  CDSF  side  of  the  interface.  The  CDSF-provided  interface  may  be 
of  such  design  as  to  be  either  (1)  permanently  attached  to  the  CDSF,  or  (2) 
resident  in  the  Orbiter  for  launch  and  landing  for  each  flight.  The 
contractor  will  bear  launch  costs  and  design  and  development  costs, 
however,  for  all  hardware  aft  of  the  Xo  «■  604.5  interface  which  is  launched 
and/or  recovered  using  the  Orbiter.  Additional  specific  requirements  for 
the  CDSF-to-NSTS  interface  will  be  defined  in  the  Interface  Control 
Document  (ICD) . Where  needed,  the  contractor  may  include  in  the 
CDSF-to-NSTS  interface  concept  utilization  of  the  longeron  and  keel 
attachment  points  as  defined  in  ICD-A-19001  for  mechanical/structural 
attachment. 
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The  applicable  documents  to  aid  in  the  design  of  the  CDSF  to  STS 
capabilities  are  provided  in  Section  8.0. 

6.0  OPERATIONS 

6.1  Mission  Operations 

6.1.1  Orbital  Requirements  - Deployment:  Normal  CDSF 

deployment  will  be  from  a near-circular  orbit  of  160  N.M.  with  an  inclination 
of  28.45  plus  or  minus  0.1  degree  (STS  standard  deployment  orbit  for  shared 
flights) . 


6.1.2  Altitude  - Altitude  is  constrained  only  by  the  Standard 
NSTS  Servicing  altitude  of  174  n.  mi. 

6.1.3  Right  Ascension  of  Ascending  Node  (RAAN) : No  RAAN 

constraints  exist  for  the  initial  CDSF  deployment.  The  RAAN  value  on 
subsequent  missions  is  a function  of  the  initial  launch  date  and  launch  time, 
the  carrier  drag/reboost  profile,  and  the  STS  planned  revisit  date.  The 
developer  shall  specify  two  predicted  delta-RAAN  profiles  covering  the  period 
between  revisits.  These  profiles  shall  describe  a predicted  range  of 
variation  in  RAAN  from  the  payloads  RAAN  at  the  deployment  or  previous 
servicing  mission.  The  two  profiles  shall  correspond  to  the  maximum  and 
minimum  operating  altitudes  of  the  payload.  The  difference  in  these  profiles 
shall  be  at  least  0.2  degrees  of  RAAN  per  day  throughout  the  period  described. 
For  revisit  missions  the  CDSF  will  achieve  a RAAN  value  specified  by  the  NSTS 
plus  or  minus  1.0  degree. 

6.1.4  Control  Parameters  - CDSF  design  planning  shall 

be  within  the  NSTS  capabilities  as  depicted  in  Figure  2 when  the  STS  is  to  be 
used  for  launch. 

6.2  Flight  Operations 

6.2.1  The  launch  interval  requirement  between  missions  shall 
not  be  less  than  4 months  and  the  CDSF  shall  be  compatible  with  at  least  one 
missed  revisit  opportunity  during  a period  of  peak  solar  cycle  activity. 

6.2.2  Once  in  the  correct  operational  orbit,  the  CDSF 
shall  be  capable  of  maintaining  at  least  a 3-year  orbital  life  without  any 
servicing  by  the  STS  and  be  capable  of  supporting  a subsequent  STS  revisit. 

The  developer  is  responsible  for  safe  recovery,  re-entry,  or  disposal  of  the 
CDSF  at  the  end  of  the  lease  or  operational  life,  whichever  is  later. 

6.2.3  The  CDSF  must  be  compatible  with  the  Orbiter  fleet 
including  the  Extended  Duration  Orbiter  (when  available)  having  a stay  time  of 
up  to  25  days.  The  flexibility  of  CDSF  should  be  exploited  to  operate  in  the 
attached,  crew-operated  mode,  especially  in  connection  with  the  Extended 
Duration  Orbiter. 


J-l-11 


DRAFT 


MAR  2 4 1988 


738 


PAYLOAD  LANDING  WEIGHT  CAPABILITY  33,121  LB. 
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6.3  Ground  Operations 


6.3.1  All  STS  payload  integration  operations  and  testing  at  the 
launch  site  are  scheduled  and  controlled  by  KSC  launch  site  personnel. 

6.3.2  The  CDSF  developer  is  responsible  for  the  performance  of 
all  launch  site  payload  unique  operations  and  will  provide  personnel  and  GSE  to 
conduct  these  operations. 

6.3.3  The  CDSF  developer  will  support  the  Orbiter  interface 
verification  and  launch  process.  Procedure  inputs  will  be  provided  in 
accordance  with  the  KSC  procedure  development  schedules. 

6.3.4  The  CDSF  developer  is  responsible  for  assuring  that  the 
CDSF  and  the  GSE  are  safe  and  is  responsible  for  reporting  any  change  in 
payload  safety  status. 

6.3.5  The  CDSF  developer  supplied  GSE  to  be  used  at  KSC  and  the 
CDSF  launch  processing  requirements  will  be  compatible  with  existing  facility 
resources  and  capabilities,  or  needed  changes  will  be  defined  and  funded  by 
CDSF  developer. 

7 . 0 SAFETY 

The  CDSF  developer  is  responsible  for  assuring  that  the  CDSF, 
its  experiment  payloads,  the  ASE,  and  the  GSE  (including  interfaces  and 
operations)  are  safe.  The  CDSF,  ASE,  and  GSE  design  and  operations  must 
comply  with  the  safety  requirements  defined  herein.  Payload  compliance  with 
the  safety  requirements  is  assessed  by  the  NSTS  through  four  phases  each  of 
flight  and  ground  safety  reviews  and  safety  certification.  Successful 
completion  of  these  safety  reviews  and  of  the  safety  certifications  will 
result  in  the  approval  by  the  NSTS  for  ground  processing  and  flight. 

7.1  CDSF  Design  and  Flight  Operations  Requirements  - The  CDSF  and  ASE 
design  (including  interfaces  and  operations)  will  comply  with  the  requirements 
of  NHB  1700. 7B,  Safety  Policy  and  Requirements  for  Payloads  Using  the  Space 
Transportation  System.  The  CDSF  and  ASE  shall  meet  these  requirements  at  the 
launch/ landing  sites  and  during  flight  operations,  orbital  operations,  and 
ferry  flights.  Meteoroid  and  debris  shield  design  shall  be  in  accordance  with 
Section  7 of  JSC  30425,  Space  Station  Program  Natural  Environment  Definition 
for  Design. 

7.2  GSE  Design  and  Ground  Operations  Requirements  - The  CDSF,  ASE, 
and  GSE  design  (including  interfaces  and  operations)  will  comply  with  the 
requirements  of  NHB  1700. 7B  and  KHB  1700.7,  Space  Transportation  System 
Payload  Ground  Safety  Handbook,  for  launch  site  processing  and  post -landing 
operations  including  abort,  contingency,  and  emergency  landings. 
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7.3  Safety  and  Review  Requirements  - The  implementation  of  the  safety 
requirements  of  NHB  1700. 7B  and  KHB  1700.7  will  be  accomplished  by  NSTS  13830, 
Implementation  Procedure  for  NSTS  Payloads  System  Safety  Requirements.  The 
safety  documentation  will  be  provided  by  the  CDSF  developer  to  the  appropriate 
NASA  organization  for  each  safety  review.  The  safety  review  meeting  will  be 
scheduled  approximately  45  days  after  the  receipt  of  an  acceptable  data 
submittal . 

8.0  MAJOR  MILESTONES 

8.1  Development:  In  order  to  assure  compatibility  of  the  CDSF  design 

with  the  STS,  the  following  major  milestones  must  be  met: 

° PIP  baselined  - Not  later  than  L-42  months. 

0 NSTS  to  CDSF  ICDs  baselined  - L-36  months. 

° CDSF  Phase  III  Safety  Review  Successful  Completion  - Process 
must  be  completed  prior  to  beginning  of  Experiment  Physical  Integration. 

8.2  Mission  Milestones  - Milestones  will  be  determined  by  the 
CDSF  developer  to  be  compatible  with  the  NSTS  Flight  Schedule  Template. 

3.0  APPLICABLE  DOCUMENTS  FOR  NSTS  (Latest  issue  unless  otherwise  stated) 

1.  NSTS  21000-SIP-DEP:  Shuttle/Payload  Standard  Integration  Plan  for 

Deployable-Type  Payloads,  Rev.  J-l  dated  1/2/88 

2.  NSTS  21000-A01:  Data  Requirements  for  the  Payload  Data  Package 

Annex,  Rev.  E dated  9/87 

3.  NSTS  21000-A02:  Data  Requirements  for  the  Flight  Planning  Annex, 

Rev.  C dated  5/87 

4.  NSTS  21000-A03:  Data  Requirements  for  the  Flight  Operations 

Support  Annex,  Rev.  C dated  9/87 

5.  NSTS  21000-A04:  Data  Requirements  for  the  Orbiter  Command  and 

Data  Annex,  Rev.  F dated  5/87 

6.  NSTS  21000-A05:  Data  Requirements  for  P0CC  Annex,  dated  7/87 

7.  NSTS  21000-A06:  Data  Requirements  for  the  Crew  Compartment  Annex, 

Rev.  C-2  dated  7/24/86 

8.  NSTS  21000-A07:  Training  Annex  Data  Requirements,  Rev.  E dated 

10/87 

9.  K STSM  11.0:  Horizontal  Payload 

Boilerplate/Launch  Site  Support  Plan  (PIP  Annex  8),  dated  2/80 
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10. 


11. 


12. 


13. 

14. 

15. 

16. 

17. 

18. 


19. 

20. 
21. 


22. 


23. 


24. 


K DPM  XX. X:  Launch  Site  Support  Plan  for  CDSF  (PIP  Annex  8), 

dated  8/81 

NSTS  21000-A09:  Payload  Interface  Verification  Requirements,  DRAFT 

Rev.  A- 1 dated  11/23/82 

NSTS  21000-All:  Data  Requirements  for  the  Extravehicular  Activity 

Annex,  Rev.  B-2  dated  10/9/87 

NSTS  07700  Volume  XIV:  Space  Shuttle  System  Payload  Accommodations, 

Rev.  J dated  9/24/87 

NSTS  07700  Volume  XIV,  Appendix  1:  System  Description  and  Design 

Data  - Contamination  Environment,  dated  2/17/88 

NSTS  077OO,  Volume  XIV,  Appendix  2:  System  Description  and 

Design  Data  - Thermal,  dated  1/14/88 

NSTS  07700,  Volume  XIV,  Appendix  3:  System  Description  and  Design 

Data  - Electrical  Power  and  Avionics,  Rev.  J dated  11/10/87 

NSTS  07700,  Volume  XIV,  Appendix  4:  System  Description  and  Design 

Data  - Structures  and  Mechanics,  Rev.  J dated  11/17/87 

NSTS  07700,  Volume  XIV,  Appendix  5:  System  Description  and  Design 

Data  - Ground  Operations,  Rev.  J dated  3/4/87 

NSTS  07700,  Volume  XIV,  Appendix  6:  System  Description  and 

Design  Data  - Mission  Planning  and  Flight  Design,  ROUGH  DRAFT 
dated  2/29/88 

NSTS  07700,  Volume  XIV,  Appendix  7:  System  Description  and  Design 

Data  - Extravehicular  Activities,  Rev.  J dated  3/4/87 

NSTS  07700,  Volume  XIV,  Appendix  8:  System  Description  and  Design 

Data  - Payload  Deployment  and  Retrieval  System,  dated  7/24/87 

NSTS  07700,  Volume  XIV,  Appendix  9:  System  Description  and  Design 

Data  - Intravehicular  Activities,  DRAFT  PRELIMINARY  OUTLINE 
attached  to  NASA-STD-3000 , Volume  V dated  3/7/88 

NSTS  07700,  Volume  XIV,  Appendix  10:  System  Description  and 

Design  Data  - Integration  Hardware,  ROUGH  DRAFT  dated  2/29/88 

NSTS  07700,  Volume  XIV,  Attachment  1,  ICD  2-19001:  Shuttle 

Orbiter/Cargo  Standard  Interfaces,  Rev.  J.,  dated  3/88 

NSTS  21000-IDD-STD : Shuttle/Payload  Interface  Definition  Document 

for  Standard  Accommodations,  dated  11/85 
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25.  NHB  1700. 7B:  Safety  Policy  and  Requirements  for  Payloads  Using 

the  Space  Transportation  System  (STS),  DRAFT  dated  2/2/88 

26.  NSTS  13830:  Implementation  Procedure  for  STS  Payloads  System 

Safety  Requirements,  DRAFT  dated  1/25/88 

27.  NSTS  14046:  Payload  Verification  Requirements,  PRELIMINARY  DRAFT 

dated  2/29/88  ' 

28.  JSC  19943:  Command  Guidelines  for  STS  Customers,  dated  6/1/85 

29.  JSFC  11802:  STS  Reimbursement  Guide,  dated  5/80 

30.  ASME  8:  ASME  Boiler  and  Pressure  Vessel  Code  Section  8,  Division  1, 

updated  through  Winter  1986 

31.  MIL  STD  1522A:  Standard  General  Requirements  for  Safe  Design  and 

Operation  of  Pressurized  Missile  and  Space  Systems,  dated  5/28/84 

32.  JSC  20793:  Manned  Space  Vehicle  Battery  Safety  Handbook, 

dated  9/85 

33.  K STSM  14.1:  KSC  Launch  Site  Accommodations  Handbook  for  STS 

Payloads,  Rev.  B dated  1/83 

34.  NSS  HP  1740.1:  NASA  Aerospace  Pressure  Vessel  Safety  Standard, 

dated  2/22/74 

35.  NSTS  21063:  POCC  Capabilities  Document,  dated  6/87 

36.  KHB  1700.7:  STS  Payload  Ground  Safety  Handbook,  Rev.  A dated 

11/30/84 

37.  JSC  18468:  Mission  Integration  Control  Board  Configuration 

Management  Procedures,  Rev.  A dated  7/85 

38.  NHB  8060.1:  Flammability,  Odor  and  Offgassing  Requirements  and 

Test  Procedures  for  Materials  in  Environments  that  Support 
Combustion,  dated  9/81 

39.  KSC  K-CM-04.2:  Instructions  for  KSC  CP  Configuration  Control 

Board  Operations,  dated  11/20/79 

10.0.  OTHER  APPLICABLE  DOCUMENTS 

1.  Tracking  and  Data  Relay  Satellite  System  (TDRSS);  Use  and 
Reimbursement  Policy  for  Non-U. S.  Government  Users 
(14  CFR  Part  1215,  Subpart  1) 
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2.  NASA  Management  Instruction  (NMI)  8430. IB  entitled, 

"Tracking  and  Data  Systems  Support  For  Unmanned  Space  Projects 
And  For  Suborbital  and  Aeronautical  Flight  Projects," 
effective  May  26,  1987. 

3.  JSC  30425:  Space  Station  Program  Natural  Environment 

Definition  for  Design  - Dated  1/15/87 

11.0.  REFERENCE  DOCUMENTS  (For  information  and  guidance  only) 


1.  Payload  Integration  Plan,  National  Space  Transportation 

System  and  Industrial  Space  Facility,  dated  January  20,  1988 


2.  Space  Station/Orbiter  Docking  Interface  Study,  dated 

Novaabcr^t?-; — 1-98  7 

3.  Microgravity  and  Materials  Processing  Facility  Study  (MMPF),' 
Requirements  and  Analysis  of  Commercial  Operations  (RACO) , 
Preliminary  Data  Release  (Contract  NAS8-36122)  dated 


March  3,  1988 


Toxicological  Support  Requirements  for  the  Shuttle 
Transportation  System,  dated  March  18,  1983 


5.  Space  Shuttle  Radiation  Instrumentation  Return  to  Flight 
Design  Requirements/Certification  Review  Document,  dated 
February  1988 
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CDSF  MISSION 
TYPICAL  SCENARIO 


Described  below  is  a typical  CDSF  development/mission  operations  scenario  with 
associated  Government  and  CDSF  developer  responsibilities.  For  a baseline 
case  the  scenario  assumes  the  CDSF  is  not  only  compatible  with  but  actually 
will  use  the  STS  for  launch  as  well  as  on-orbit  servicing.  The  CDSF  developer 
will  work  directly  with  the  NSTS  under  the  terms  of  a mutually  agreed  upon 
Launch  Services  Agreement  (LSA) . 

I.  Pre-Launch  Activities 


A.  Development  and  Experiment  Integration  - The  CDSF  will  be  designed, 
fabricated,  tested,  experiments  integrated,  and  the  fully  integrated  CDSF 
tested  in  the  CDSF  developer's  facilities.  Government  and  commercial 
experiments  will  be  designed  and  built  to  meet  the  CDSF  specified  interface 
and  safety  requirements,  consistent  with  NASA  safety  requirements.  (The 
Government  will  have  no  responsibility  for  non-Government  furnished 
experiments.)  NASA  will  deliver  the  Government  experiments  to  the  CDSF 
integration  facility  on  a CDSF  developer's  specified  date.  The  CDSF  developer 
will  integrate  all  experiments  in  the  CDSF  and  should  strive  to  accomplish  the 
experiment  integration  and  checkout  cycle  in  the  shortest  time  practical.  It 
will  be  the  CDSF  developer's  responsibility  to  get  the  fully  integrated  CDSF 
ready  and  certified  for  flight  by  the  NSTS.  This  will  be  accomplished  while 
meeting  a standard  set  of  NSTS  schedule  milestones  often  referred  to  as  the 
NSTS  payload  integration  template.  Government  lease  payments  will  begin 

when  the  CDSF  developer  has  provided  approved,  fully  integrated,  flightworthy 
hardware  ready  for  integration  into  the  Shuttle  Orbiter.  The  fully  integrated 
CDSF  will  be  delivered  by  the  CDSF  developer  to  NASA  at  KSC.  NASA  will  be 
responsible  for  final  processing  of  the  CDSF  into  the  Orbiter  and  for  launch. 
CDSF  personnel  will  support  these  activities  as  required  including  support  to 
NASA's  control  centers  at  Kennedy  Space  Center  (KSC)  (launch)  and  Johnson 
Space  Center  (JSC)  (mission). 

B . Training 

Crew  and  ground  personnel  training  will  proceed  in  parallel  with  the 
development  and  integration  process.  Crew  training  at  the  experiment  level 
will  evolve  from  a stand-alone  mode  in  the  laboratory  environment  to  a fully 
integrated  one  using  the  CDSF  high  fidelity  simulator.  Finally,  the  CDSF 
training  facility  with  a mission  unique  complement  of  experiments,  or  simulated 
experiments,  will  be  incorporated  as  an  active  element  in  joint  integrated 
simulations  with  the  STS,  the  Mission  Control  Center  and  the  CDSF  Control 
Center. 
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II.  Post-Launch  Activities 


A.  On-orbit,  Crew-Operated,  Experiment  Operations  - The  CDSF  will  provide 
a crew-operated  shirtsleeve  environment  mode  on-orbit  while  attached  to 

a Shuttle  Orbiter  for  periods  up  to  25  days  when  extended  duration  orbiter 
capabilities  are  available.  Mission  communications  during  this  period  will  be 
via  the  TDRSS,  although  additional  communication  links  are  not  precluded  if 
needed  for  CDSF  purposes. 

B.  Deployment,  Free  Flying  and  Servicing  - The  NASA  will  be  responsible  for 
deployment  of  the  CDSF  from  the  Orbiter.  During  Orbiter  proximity  operations, 
control  will  be  from  the  Mission  Control  Center  at  JSC  and  will  be  the 
responsibility  of  NASA.  All  other  free  flying  operations  are  the  responsibility  of 
the  CDSF  developer  and  CDSF  control  will  be  provided  from  a CDSF  developer 
provided  facility.  The  CDSF  lessor  will  provide  control  room  facilities  to 
permit  Government  and  commercial  experimenters  direct  access  to  experiment 

data  and  required  command  functions  during  all  mission  phases  involving 
experiment  operations.  (This  includes  experiment  checkout  and  testing, 
on-orbit  crew  operations,  and  free  flyer  operations  involving 
experiment  operations.)  The  CDSF  lessor  may  elect  to  use  a communication 
system  other  than  TDRSS  during  the  free  flyer  mode.  Use  of  the  TDRSS  services 
during  the  free  flyer  phase  would  require  an  agreement  with  NASA's  Office  of 
?pace  Operations  separate  from  the  NSTS  Launch  Services  Agreement, 
xperiment  samples  and  other  data  and/or  articles  will  be  removed  from  the 
CDSF  in  an  Intervehicular  Activity  (IVA)  mode.  Experiments  will  be  changed 
out  as  required  and  any  required  servicing  or  repairs  to  the  CDSF 
accomplished.  The  CDSF  will  provide  and  have  certified  by  the  NSTS  as 
flightworthy,  all  CDSF  furnished  equipment  and  experiments  required  for 
servicing  visits  which  will  occur  no  more  frequently  than  four  months. 

Other  than  on-orbit  services  within  the  terms  of  the  lease,  services 
related  to  Government  experiments  subsequent  to  the  initial  payload  complement 
deploy  and  recovery  are  considered  an  Optional  CDSF  Services  not  included  in 
the  base  lease  price. 

C.  Return,  Reentry  or  Disposal  - After  completion  of  useful  life,  the 
CDSF  will  be  returned  to  the  Orbiter  for  return  to  Earth.  Alternatives  would  be 
to  design  the  CDSF  for  safe  reentry  or  disposal  at  high  altitude,  so  as  not  to 
create  a hazard  on  reentry  or  a debris  problem  in  low  earth  orbit.  These 
alternatives  would  not  be  desirable  unless  the  useful  life  of  the 

experiment  payload  in  the  CDSF  had  also  been  expended. 
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SECTION  K 


REPRESENTATIONS.  CERTIFICATIONS,  AND 
OTHER  STATEMENTS  OF  OFFERORS 


Certain  representations  and  certifications  must  be  made  by  the  offeror  and 
must  be  filled  in  as  appropriate.  The  signature  of  the  offeror  in  Block  17  of 
Standard  Form  33  (which  is  the  face  page  of  this  solicitation)  constitutes  the 
making  of  the  applicable  representations  and  certifications.  Award  of  any 
contract  to  the  offeror  shall  be  considered  to  have  incorporated  the  following 
applicable  representations  and  certifications  by  reference  in  accordance  with 
FAR  15.406(1) (b) . 

K-l 

52.203-4  CONTINGENT  FEE  REPRESENTATION  AND  AGREEMENT  (APR  1984) 

(a)  Representation.  The  offeror  represents  that,  except  for  full-time 
bona  fide  employees  working  solely  for  the  offeror,  the  offeror  - [Note:  The 
offeror  must  check  the  appropriate  boxes.  For  interpretation  of  the 
representation,  including  the  term  "bona  fide  employee,"  see  Subpart  3.4  of 
the  Federal  Acquisition  Regulation.] 

(1)  has,  has  not  employed  or  retained  any  person  or 

company  to  solicit  or  obtain  this  contract;  and 

(2)  has,  has  not  paid  or  agreed  to  pay  to  any  person  or 

company  employed  or  retained  to  solicit  or  obtain  this  contract  any 
commission,  percentage,  brokerage,  or  other  fee  contingent  upon  or  resulting 
from  the  award  of  this  contract. 

(b)  Agreement.  The  offeror  agrees  to  provide  information  relating  to 
the  above  Representation  as  requested  by  the  Contracting  Officer  and,  when 
subparagraph  (a)(1)  or  (a)(2)  is  answered  affirmatively,  to  promptly  submit  to 
the  Contracting  Officer  - 

(1)  A completed  Standard  Form  119,  Statement  of  Contingent  or  Other 
Fees,  (SF  119);  or 

(2)  A signed  statement  indicating  that  the  SF  119  was  previously 
submitted  to  the  same  contracting  office,  including  the  date  and  applicable 
solicitation  or  contract  number,  and  representing  that  the  prior  SF  119 
applies  to  this  offer  or  quotation. 

(End  of  Provision) 
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52.215-6  TYPE  OF  BUSINESS  ORGANIZATION  (JUL  1987) 


The  offeror  or  quoter,  by  checking  the  applicable  box,  represents  that  - 

(a)  It  operates  as  / /a  corporation  incorporated  under  the  laws 

of  the  State  of  ___,  / / an  individual,  / / a partnership, 

/ /a  nonprofit  organization,  or  / /a  joint  venture;  or 

(b)  If  the  offeror  or  quoter  is  a foreign  entity,  it  operates  as 

/ /an  individual,  / /a  partnership,  / /a  nonprofit  organization,  / /a 
joint  venture,  or  / /a  corporation,  registered  for  business  in 


country 


(End  of  Provision) 


K-3 

52.215-11  AUTHORIZED  NEGOTIATORS  (APR  1984) 

The  offeror  or  quoter  represents  that  the  following  persons  are 
authorized  to  negotiate  on  its  behalf  with  the  Government  in  connection  with 
this  request  for  proposals  or  quotations:  [List  names,  titles,  and  telephone 

numbers  of  the  authorized  negotiators.] 


(End  of  Provision) 


K-4 

52.215-20  PLACE  OF  PERFORMANCE  (APR  1984) 

(a)  The  offeror  or  quoter,  in  the  performance  of  any  contract  resulting 

from  this  solicitation,  intends,  does  not  intend  (check  applicable 

block)  to  use  one  or  more  plants  or  facilities  located  at  a different  address 
from  the  address  of  the  offeror  or  quoter  as  indicated  in  this  proposal  or 
quotation. 

(b)  If  the  offeror  or  quoter  checks  "intends"  in  paragraph  (a)  above,  it 
shall  insert  in  the  space  provided  below  the  required  information: 

Place  of  Performance  (Street  Name  and  Address  of  Owner  and 

Address,  City,  County,  State,  Operator  of  the  Plant  or  Facility 

Zip  Code)  if  Other  than  Offeror  or  Quoter 


(End  of  Provision) 
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K-5 

52.219-1  SMALL  BUSINESS  CONCERN  REPRESENTATION  (MAY  1986) 


The  offeror  represents  and  certifies  as  part  of  its  offer  that  it  

is,  is  not  a small  business  concern  and  that  all,  not  all 

supplies  to  be  furnished  will  be  manufactured  or  produced  by  a small  business 
concern  in  the  United  States,  its  territories  or  possessions,  Puerto  Rico,  or 
the  Trust  Territory  of  the  Pacific  Islands.  "Small  business  concern,"  as  used 
in  this  provision,  means  a concern,  including  its  affiliates,  that  is 
independently  owned  and  operated,  not  dominant  in  the  field  of  operation  in 
which  it  is  bidding  on  Government  contracts,  and  qualified  as  a small  business 
under  the  size  standards  in  this  solicitation. 

(End  of  Provision) 

K-6 

52.219-2  SMALL  DISADVANTAGED  BUSINESS  CONCERN  REPRESENTATION  (APR  1984) 

(a)  Representation.  The  offeror  represents  that  it  is,  is  not 

a small  disadvantaged  business  concern. 

(b)  Definitions. 

"Asian-Indian  American,"  as  used  in  this  provision,  means  a United  States 
citizen  whose  origins  are  in  India,  Pakistan,  or  Bangladesh. 

"Asian-Pacific  American,"  as  used  in  this  provision,  means  a United 
States  citizen  whose  origins  are  Japan,  China,  the  Philippines,  Vietnam, 

Korea,  Samoa,  Guam,  the  U.S.  Trust  Territory  of  the  Pacific  Islands,  the 
Northern  Mariana  Islands,  Laos,  Cambodia,  or  Taiwan. 

"Native  American,"  as  used  in  this  provision,  means  American  Indians, 
Eskimos,  Aleuts,  and  native  Hawaiians. 

"Small  business  concern,"  as  used  in  this  provision,  means  a concern, 
including  its  affiliates,  that  is  independently  owned  and  operated,  not 
dominant  in  the  field  of  operation  in  which  it  is  bidding  on  Government 
contracts,  and  qualified  as  a small  business  under  the  criteria  and  size 
standards  in  13  CFR  121. 

"Small  disadvantaged  business  concern,"  as  used  in  this  provision,  means 
a small  business  concern  that  (1)  is  at  least  51  percent  owned  by  one  or  more 
individuals  who  are  both  socially  and  economically  disadvantaged,  or  a 
publicly  owned  business  having  at  least  51  percent  of  its  stock  owned  by  one 
or  more  socially  and  economically  disadvantaged  individuals  and  (2)  has  its 
management  and  daily  business  controlled  by  one  or  more  such  individuals. 

(c)  Qualified  groups.  The  offeror  shall  presume  that  socially  and 
economically  disadvantaged  individuals  include  Black  Americans,  Hispanic 
Americans,  Native  Americans,  Asian-Pacific  Americans,  Asian-Indian  Americans, 
and  other  individuals  found  to  be  qualified  by  the  SBA  under  13  CFR  124.1. 

(End  of  Provision) 
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K-7 

52.219-3  WOMEN -OWNED  SMALL  BUSINESS  REPRESENTATION  (APR  1984) 


(a)  Representation.  The  offeror  represents  that  it  is,  is  not 

a women-owned  small  business  concern. 

(b)  Definitions. 

"Small  business  concern,"  as  used  in  this  provision,  means  a concern, 
including  its  affiliates,  that  is  independently  owned  and  operated,  not 
dominant  in  the  field  of  operation  in  which  it  is  bidding  on  Government 
contracts,  and  qualified  as  a small  business  under  the  criteria  and  size 
standards  in  13  CFR  121. 

"Women-owned,"  as  used  in  this  provision,  me$ns  a small  business  that  is 
at  least  51  percent  owned  by  a woman  or  women  who  are  U.S.  citizens  and  who 
also  control  and  operate  the  business. 

(End  of  Provision) 


K-8 

52.222-19  WALSH-HEALEY  PUBLIC  CONTRACTS  ACT  REPRESENTATION  (APR  1984) 

The  offeror  represents  as  a part  of  this  offer  that  the  offeror  is  

or  is  not a regular  dealer  in,  or  is  or  is  not  a manufacturer 

of,  the  supplies  offered. 


(End  of  Provision) 


K-9 

52.222-21  CERTIFICATION  OF  NONSEGREGATED  FACILITIES  (APR  1984) 

(a)  "Segregated  facilities,"  as  used  in  this  provision,  means  any 
waiting  rooms,  work  areas,  rest  rooms  and  wash  rooms,  restaurants  and  other 
eating  areas,  time  clocks,  locker  rooms  and  other  storage  or  dressing  areas, 
parking  lots,  drinking  fountains,  recreation  or  entertainment  areas, 
transportation,  and  housing  facilities  provided  for  employees,  that  are 
segregated  by  explicit  directive  or  are  in  fact  segregated  on  the  bases  of 
race,  color,  religion,  or  national  origin  because  of  habit,  local  custom,  or 
otherwise. 

(b)  By  the  submission  of  this  offer,  the  offeror  certifies  that  it  does 
not  and  will  not  maintain  or  provide  for  its  employees  any  segregated 
facilities  at  any  of  its  establishments,  and  that  it  does  not  and  will  not 
permit  its  employees  to  perform  their  services  at  any  location  under  its 
control  where  segregated  facilities  are  maintained.  The  offeror  agrees  that  a 
breach  of  this  certification  is  a violation  of  the  Equal  Opportunity  clause  in 
the  contract. 

(c)  The  offeror  further  agrees  that  (except  where  it  has  obtained 
identical  certifications  from  proposed  subcontractors  for  specific  time 
periods)  it  will 
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(1)  Obtain  identical  certifications  from  proposed  subcontractors 
before  the  award  of  subcontracts  under  which  the  subcontractor  will  be  subject 
to  the  Equal  Opportunity  clause: 

(2)  Retain  the  certifications  in  the  files;  and 

(3)  Forward  the  following  notice  to  the  proposed  subcontractors 
(except  if  the  proposed  subcontractors  have  submitted  identical  certifications 
for  specific  time  periods): 


NOTICE  TO  PROSPECTIVE 
SUBCONTRACTORS  OF  REQU IRENE NT 
FOR  CERTIFICATIONS  OF 
NONSEGREGATED  FACILITIES 

A Certification  of  Nonsegregated  Facilities  must  be  submitted  before  the 
award  of  a subcontract  under  which  the  subcontractor  will  be  subject  to  the 
Equal  Opportunity  clause.  The  certification  may  be  submitted  either  for  each 
subcontract  or  for  all  subcontracts  during  a period  (i.e.,  quarterly, 
semiannually,  or  annually). 

NOTE:  The  penalty  for  making  false  statements  in  offers  is  prescribed  in  18 

U.S.C.  1001. 


(End  of  Provision) 


K-10 

52.222-22  PREVIOUS  CONTRACTS  AND  COMPLIANCE  REPORTS  (APR  1984) 

The  offeror  represents  that  - 

(a)  It  has,  has  not  participated  in  a previous  contract  or 

subcontract  subject  either  to  the  Equal  Opportunity  clause  of  this 
solicitation,  the  clause  originally  contained  in  Section  310  of  Executive 
Order  No.  10925,  or  the  clause  contained  in  Section  201  of  Executive  Order  No. 
11114; 

(b)  It  has,  has  not,  filed  all  required  compliance  reports; 

and 

(c)  Representations  indicating  submission  of  required  compliance 
reports,  signed  by  proposed  subcontractors,  will  be  obtained  before 
subcontract  awards. 


(End  of  Provision) 

K-ll 

52.222-25  AFFIRMATIVE  ACT! 0N_ COMPLIANCE  (APR  1 9 84^ 

The  offeror  represents  that  (a)  it  has  developed  and  has  on  file, 

has  not  developed  and  does  not  have  on  file,  at  each  establishment, 

affirmative  action  programs  required  by  the  rules 

K-5 
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Secretary  of  Labor  (41  CFR  60-1  and  60-2),  or  (b)  it  has  not  previously 

had  contracts  subject  to  the  written  affirmative  action  programs  requirement 
of  the  rules  and  regulations  of  the  Secretary  of  Labor. 

(End  of  Provision) 


K-12 

52.245-90  REVIEW  AND  CORRECTION  OF  CONTRACTOR  * S PROPERTY  CONTROL  SYSTEMS 
(JAN  1987)  (Ref.  NASA/FAR  Supplement  18-45.104) 

For  this  contract,  it  is  expected  that  the  Contractor  will  , will 

not  utilize  Government  Property. 

If  Government  property  is  to  be  used  in  the  performance  of  the  resultant 
contract,  the  following  information  shall  be  furnished  by  the  offeror: 

A.  Date  of  the  last  review  by  the  Government  of  offeror's  property 
control  and  accounting  system: 


B.  Description  of  action(s)  taken  to  correct  any  deficiencies  found: 


C.  Has  reviewed,  understands,  and  can  comply  with  all  property 
management  and  accounting  procedures  in  this  solicitation,  FAR  Subpart  45.5, 
and  NASA  FAR  Supplement  Subparts  18-45.5,  18-45.70,  and  18-45.71. 

Yes  No  

D.  Costs  associated  with  subparagraph  C.  above  are  included  in  the 
offeror's  tost  proposal. 

Yes No  


(End  of  Provision) 


K- 13 

18-52.203-70  CONTRACTS  BETWEEN  NASA  AND  FORMER  NASA  EMPLOYEES  (APR  1984) 


The  offeror  represents  that  he  or  she  is,  or  is  not,  an 

individual  who  was  employed  by  NASA  during  the  past  two  (2)  years,  or  a firm 
in  which  such  former  employee  is  a partner,  principal  officer,  majority 
shareholder,  or  which  is  otherwise  controlled  or  predominantly  staffed  by  such 
former  employees. 


(End  of  Provision) 
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18-52.215-72  RESTRICTION  ON  USE  AND  DISCLOSURE  OF  PROPOSAL/QUOTATION 
INFORMATION  (DATA)  (DEC  1984) 

It  Is  NASA  policy  to  use  information  contained  in  proposals  and 
quotations  for  evaluation  purposes  only.  While  this  policy  does  not  require 
that  the  proposal  or  quotation  bear  a restrictive  notice,  offerors  and  quoters 
should,  in  order  to  maximize  protection  of  trade  secrets  or  other  information 
that  is  commercial  or  financial  and  confidential  or  privileged,  place  the 
following  notice  on  the  title  page  of  the  proposal  or  quotation  and  specify 
the  information,  subject  to  the  notice  by  inserting  appropriate 
identification,  such  as  page  numbers,  in  the  notice.  In  any  event, 
information  (data)  contained  in  proposals  and  quotations  will  be  protected  to 
the  extent  permitted  by  law,  but  NASA  assumes  no  liability  for  use  and 
disclosure  of  information  not  made  subject  to  the  notice. 

RESTRICTION  ON  USE  AND  DISCLOSURE  OF  PROPOSAL  AND  QUOTATION 
INFORMATION  (DATA) 

The  information  (data)  contained  in  (insert  page  numbers  or  other 

identification)  of  this  proposal  or  quotation  constitutes  a trade  secret 
and/or  information  that  is  commercial  or  financial  and  confidential  or 
privileged.  It  is  furnished  to  the  Government  in  confidence  with  the 
understanding  that  it  will  not,  without  permission  of  the  offeror,  be  used  or 
disclosed  for  other  than  evaluation  purposes;  provided,  however,  that  in  the 
event  a contract  is  awarded  on  the  basis  of  this  proposal  or  quotation  the 
Government  shall  have  the  right  to  use  and  disclose  this  information  (data)  to 
the  extent  provided  in  the  contract.  This  restriction  does  not  limit  the 
Government's  right  to  use  or  disclose  this  information  (data)  if  obtained  from 
another  source  without  restriction. 

(End  of  Provision) 


K-15 

52.203-2  CERTIFICATE  OF  INDEPENDENT  PRICE  DETERMINATION  (APR  1985) 

(a)  The  offeror  certifies  that  - 

(1)  The  prices  in  this  offer  have  been  arrived  at  independently, 
without,  for  the  purpose  of  restricting  competition,  any  consultation, 
communication,  or  agreement  with  any  other  offeror  or  competitor  relating  to 
(i)  those  prices,  (ii)  the  intention  to  submit  an  offer,  or  (iii)  the  methods 
or  factors  used  to  calculate  the  prices  offered; 


(2)  The  prices  in  this  offer  have  not  been  and  will  not  be 
knowingly  disclosed  by  the  offeror,  directly  or  indirectly,  to  any  other 
offeror  or  competitor  before  bid  opening  (in  the  case  of  a sealed  bid 
solicitation)  or  contract  award  (in  the  case  of  a negotiated  solicitation) 
unless  otherwise  required  by  law;  and 
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(3)  No  attempt  has  been  made  or  will  be  made  by  the  offeror  to 
induce  any  other  concern  to  submit  or  not  to  submit  an  offer  for  the  purpose 
of  restricting  competition. 

(b)  Each  signature  on  the  offer  is  considered  to  be  a certification  by 
the  signatory  that  the  signatory  - 

(1)  Is  the  person  in  the  offeror's  organization  responsible  for 
determining  the  prices  being  offered  in  this  bid  or  proposal,  and  that  the 
signatory  has  not  participated  and  will  not  participate  in  any  action  contrary 
to  subparagraphs  (a)(1)  through  (a)(3)  above;  or 

(2)  (i)  Has  been  authorized,  in  writing,  to  act  as  agent  for  the 
following  principals  in  certifying  that  those  principles  have  not 
participated,  and  will  not  participate  in  any  action  contrary  to  subparagraphs 

(a)(1)  through  (a)(3)  above  

[Insert  full  name  of  person(s)  in 

the  offeror's  organization  responsible  for  determining  the  prices  offered  in 
this  bid  or  proposal,  and  the  title  of  his  or  her  position  in  the  offeror's 
organization] ; 


(ii)  As  an  authorized  agent,  does  certify  that  the  principals 
named  in  subdivision  (b)(2)(i)  above  have  not  participated,  and  will  not 
participate,  in  any  action  contrary  to  subparagraphs  (a)(1)  through  (a)(3) 
above ; and 


(iii)  As  an  agent,  has  not  personally  participated,  and  will 
not  participate,  in  any  action  contrary  to  subparagraphs  (a)(1)  through  (a)(3) 
above . 

(c)  If  the  offeror  deletes  or  modifies  subparagraph  (a)(2)  above,  the 
offeror  must  furnish  with  its  offer  a signed  statement  setting  forth  in  detail 
the  circumstances  of  the  disclosure. 

(End  of  Provision) 


K-16 

52.220-1  PREFERENCE  FOR  LABOR  SURPLUS  AREA  CONCERNS  (APR  1984) 

(a)  This  acquisition  is  not  a set-aside  for  labor  surplus  area  (LSA) 
concerns.  However,  the  offeror's  status  as  such  a concern  may  affect  (1) 
entitlement  to  award  in  case  of  tie  offers  or  (2)  offer  evaluation  in 
accordance  with  the  Buy  American  Act  clause  of  this  solicitation.  In  order  to 
determine  whether  the  offeror  is  entitled  to  a preference  under  (1)  or  (2) 
above,  the  offeror  must  identify,  below,  the  LSA  in  which  the  costs  to  be 
incurred  on  account  of  manufacturing  or  production  (by  the  offeror  or  the 
first-tier  subcontractors)  amount  to  more  than  50  percent  of  the  contract 
price . 
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(b)  Failure  to  identify  the  locations  as  specified  above  will  preclude 
consideration  of  the  offeror  as  an  LSA  concern.  If  the  offeror  is  awarded  a 
contract  as  an  LSA  concern  and  would  not  have  otherwise  qualified  for  award, 
the  offeror  shall  perform  the  contract  or  cause  the  contract  to  be  performed 
in  accordance  with  the  obligations  of  an  LSA  concern. 

(End  of  Provision) 


K-17 

52.223-1  CLEAN  AIR  AND  WATER  CERTIFICATION  (APR  1984) 

The  offeror  certifies  that  - 

(a)  Any  facility  to  be  used  in  the  performance  of  this  proposed  contract 

is  , is  not  , listed  on  the  Environmental  Protection  Agency  List  of 

Violating  Facilities; 

(b)  The  offeror  will  immediately  notify  the  Contracting  Officer,  before 
award,  of  the  receipt  of  any  communication  from  the  Administrator,  or  a 
designee,  of  the  Environmental  Protection  Agency,  indicating  that  any  facility 
that  the  offeror  proposes  to  use  for  the  performance  of  the  contract  is  under 
consideration  to  be  listed  on  the  EPA  List  of  Violating  Facilities;  and 

(c)  The  offeror  will  include  a certification  substantially  the  same  as 
this  certification,  including  this  paragraph  (c),  in  every  nonexempt 
subcontract. 


(End  of  Provision) 


K- 18 

52.246-90  SPACE  TRANSPORTATION  SYSTEM  l STS)  PERSONNEL  ACCESS  CERTIFICATION 
(JAN  1987) 

The  offeror  certifies  that  the  performance  of  the  work  in  this 

solicitation  will  , will  not  involve  personnel  position  requiring 

access  to  the  STS  vehicle  or  command  capability  through  the  Launch  Processing 
System  or  the  Mission  Control  Center. 

(End  of  Provision) 
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K-19 

CONTRACTOR  REPRESENTATION 


Unless  the  Contractor  expressly  states  otherwise  in  the  Contractor's 
proposal,  where  performance  requirements  are  expressly  stated  as  part  of  the 
requirements  of  this  solicitation,  the  Contractor,  by  responding,  represents 
that  in  its  opinion  the  system/item(s)  proposed  is  capable  of  meeting  those 
requirements . 


(End  of  Provision) 


K-20 

DOMESTIC  SOURCE  CERTIFICATION 

The  offeror  certifies  that  - 

(a)  It  is  a United  States  industry  which  means  any  corporation, 
partnership,  joint  venture,  association,  or  other  entity  which  is  organized  or 
existing  under  the  laws  of  the  United  States  or  any  state,  and  whose 
controlling  interest  is  held  by  United  States  citizens  or  other  entities  whose 
controlling  interest  is  held  by  United  States  citizens.  "Controlling 
interest"  means  ownership  of  an  amount  of  equity  in  such  entity  sufficient  to 
direct  management  or  to  void  transactions  entered  into  by  management. 

Ownership  of  at  least  fifty-one  percent  of  equity  creates  a rebuttable 
presumption  that  such  interest  is  controlling. 

(b)  All  its  major  subcontractors  are  United  States  industries  as  defined 
above  in  paragraph  (a).  "Major  subcontractor"  means  an  entity  who  performs 
any  effort  for  the  prime  contractor  for  a total  monetary  consideration  of  at 
least  $500,000. 
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SECTION  L 

SOLICITATION  PROVISIONS,  GENERAL  INFORMATION, 
AND  INSTRUCTIONS  FOR  PROPOSAL  PREPARATION 
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SECTION  L 

SOLICITATION  PROVISIONS,  GENERAL  INFORMATION, 
AND  INSTRUCTIONS  FOR  PROPOSAL  PREPARATION 


Subsection  L-I 

Instructions,  Conditions  and  Notices  to  Offeror 
Subsection  L-I I 

Instructions  for  Proposal  Preparation 
Subsection  L-III 

Specific  Instructions  for  Proposal  Preparation 
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SUBSECTION  L-I 


INSTRUCTIONS,  CONDITIONS  AND  NOTICES  TO  OFFEROR 


The  following  Instructions,  Conditions,  and  Notices  are  applicable  to  this 
Request  for  Proposal  and  must  be  adhered  to. 


L-l 

52.212-7  NOTICE  OF  PRIORITY  RATING  FOR  NATIONAL  DEFENSE  USE  (MAY  1986) 

Any  contract  awarded  as  a result  of  this  solicitation  will  be  a DX 

rated  order;  X DO  rated  order  certified  for  national  defense  use  under  the 
Defense  Priorities  and  Allocations  System  (DPAS)  (15  CFR  350),  and  the 
Contractor  will  .be  required  to  follow  all  of  the  requirements  of  this 
regulation. 


(End  of  Provision) 


L-2 

52.215-5  SOLICITATION  DEFINITIONS  (JUL  1987) 

"Offer"  means  "proposal"  in  negotiation. 

"Solicitation"  means  a request  for  proposals  (RFP)  or  a request  for 
quotations  (RFQ)  in  negotiation. 

"Government"  means  United  States  Government. 

"Contractor"  means  "Lessor"  and/or  "CDSF  Developer." 

(End  of  Provision) 


L-3 

52.215-7  UNNECESSARILY  ELABORATE  PROPOSALS  OR  QUOTATIONS  (APR  1984) 

Unnecessarily  elaborate  brochures  or  other  presentations  beyond  those 
sufficient  to  present  a complete  and  effective  response  to  this  solicitation 
are  not  desired  and  may  be  construed  as  an  indication  of  the  offeror's  or 
quoter's  lack  of  cost  consciousness.  Elaborate  art  work,  expensive  paper  and 
bindings,  and  expensive  visual  and  other  presentation  aids  are  neither 
necessary  nor  wanted. 


(End  of  Provision) 


L-4 

52.215-8  ACKNOWLEDGEMENT  OF  AMENDMENTS  TO  SOLICITATIONS  (APR  1984) 

Offerors  shall  acknowledge  receipt  of  any  amendment  to  this  solicitation 
(a)  by  signing  and  returning  the  amendment;  (b)  by  identifying  the  amendment 
number  and  date  in  the  space  provided  for  this  purpose  on  the  form  for 
submitting  an  offer;  or  (c)  by  letter  or  telegram.  The  Government  must 
receive  the  acknowledgement  by  the  time  specified  for  receipt  of  offers. 

(End  of  Provision) 

L-I-l 


L-5 

52.215- 9  SUBMISSION  OF  OFFERS  (APR  1984) 

(a)  Offers  and  modifications  thereof  shall  be  submitted  in  sealed 
envelopes  or  packages  (1)  addressed  to  the  office  specified  in  the 
solicitation  and  (2)  showing  the  time  specified  for  receipt,  the  solicitation 
number,  and  the  name  and  address  of  the  offeror. 

(b)  Telegraphic  offers  will  not  be  considered  unless  authorized  by  the 
solicitation;  however,  offers  may  be  modified  by  written  or  telegraphic 
notice,  if  that  notice  is  received  by  the  time  specified  for  receipt  of 
offers . 

(c)  Item  samples,  if  required,  must  be  submitted  within  the  time 
specified  for  receipt  of  offers.  Unless  otherwise  specified  in  the 
solicitation,  these  samples  shall  be  (1)  submitted  at  no  expense  to  the 
Government  and  (2)  returned  at  the  sender’s  request  and  expense,  unless  they 
are  destroyed  during  preaward  testing. 

(End  of  Provision) 

L-6 

52.215- 10  LATE  SUBMISSIONS,  MODIFICATIONS,  AND  WITHDRAWALS  OF  PROPOSALS 

(APR  1984) 

(a)  Any  proposal  received  at  the  office  designated  in  the  solicitation 
after  the  exact  time  specified  for  receipt  will  not  be  considered  unless  it  is 
received  before  award  is  made  and  it  -- 

(1)  Was  sent  by  registered  or  certified  mail  not  later  than  the 
fifth  calendar  day  before  the  date  specified  for  receipt  of  offers  (e.g.,  an 
offer  submitted  in  response  to  a solicitation  requiring  receipt  of  offers  by 
the  20th  of  the  month  must  have  been  mailed  by  the  15th); 

(2)  Was  sent  by  mail  (or  telegram  if  authorized)  and  it  is 
determined  by  the  Government  that  the  late  receipt  was  due  solely  to 
mishandling  by  the  Government  after  receipt  at  the  Government  installation;  or 

(3)  Is  the  only  proposal  received. 

(b)  Any  modification  of  a proposal  or  quotation,  except  a modification 
resulting  from  the  Contracting  Officer's  request  for  "best  and  final"  offer, 
is  subject  to  the  same  conditions  as  in  subparagraphs  (a)(1)  and  (2)  above. 

(c)  A modification  resulting  from  the  Contracting  Officer's  request  for 
"best  and  final"  offer  received  after  the  time  and  date  specified  in  the 
request  will  not  be  considered  unless  received  before  award  and  the  late 
receipt  is  due  solely  to  mishandling  by  the  Government  after  receipt  at  the 
Government  installation. 


L-I-2 


(d)  The  only  acceptable  evidence  to  establish  the  date  of  mailing  of  a 
late  proposal  or  modification  sent  either  by  registered  or  certified  mail  is 
the  U.S.  or  Canadian  Postal  Service  postmark  on  the  wrapper  or  on  the  original 
receipt  from  the  U.S.  or  Canadian  Postal  Service.  If  neither  postmark  shows  a 
legible  date,  the  proposal,  quotation,  or  modification  shall  be  processed  as  if 
•ailed  late.  "Postmark"  means  a printed,  stamped,  or  otherwise  placed 
impression  (exclusive  of  a postage  meter  machine  impression)  that  is  readily 
identifiable  without  further  action  as  having  been  supplied  and  affixed  by 
employees  of  the  U.S.  or  Canadian  Postal  Service  on  the  date  of  mailing. 
Therefore,  offerors  or  quoters  should  request  the  postal  clerks  to  place  a hand 
cancellation  bull's-eye  postmark  on  both  the  receipt  and  the  envelope  or 
wrapper. 

(e)  The  only  acceptable  evidence  to  establish  the  time  of  receipt  at  the 
Government  installation  is  the  time/date  stamp  of  that  installation  on  the 
proposal  wrapper  or  other  documentary  evidence  of  receipt  maintained  by  the 
installation. 

(f)  Notwithstanding  paragraph  (a)  above,  a late  modification  of  an 
otherwise  successful  proposal  that  makes  its  terms  more  favorable  to  the 
Government  will  be  considered  at  any  time  it  is  received  and  may  be  accepted. 

(g)  Proposals  may  be  withdrawn  by  written  notice  or  telegram  (including 
mailgram)  received  at  any  time  before  award.  Proposals  may  be  withdrawn  in 
person  by  an  offeror  or  an  authorized  representative,  if  the  representative's 
identity  is  made  known  and  the  representative  signs  a receipt  for  the  proposal 
before  award. 


(End  of  Provision) 


L-7 

52.215-13  PREPARATION  OF  OFFERS  (APR  1984) 

(a)  Offerors  are  expected  to  examine  the  drawings,  specifications, 
Schedule,  and  all  instructions.  Failure  to  do  so  will  be  at  the  offeror's 
risk. 


(b)  Each  offeror  shall  furnish  the  information  required  by  the 
solicitation.  The  offeror  shall  sign  the  offer  and  print  or  type  its  name  on 
the  Schedule  and  each  continuation  sheet  on  which  it  makes  an  entry.  Erasures 
or  other  changes  must  be  initialed  by  the  person  signing  the  offer.  Offers 
signed  by  an  agent  shall  be  accompanied  by  evidence  of  that  agent's  authority, 
unless  that  evidence  has  been  previously  furnished  to  the  issuing  office. 


(c)  For  each  item  offered,  offerors  shall  (1)  show  the  unit  price/cost, 
including,  unless  otherwise  specified,  packaging,  packing,  and  preservation 
and  (2)  enter  the  extended  price/cost  for  the  quantity  of  each  item  offered  in 
the  "Amount"  column  of  the  Schedule.  In  case  of  discrepancy  between  a unit 
price/cost  and  an  extended  price/cost,  the  unit  price/cost  will  be  presumed  to 
be  correct,  subject,  however,  to  correction  to  the  same  extent  and  in  the  same 
manner  as  any  other  mistake. 


1888 


L-I-3 


(d)  Offers  for  supplies  or  services  other  than  those  specified  will  not 
be  considered  unless  authorized  by  the  solicitation. 

(e)  Offerors  must  state  a definite  time  for  delivery  of  supplies  or  for 
performance  of  services,  unless  otherwise  specified  in  the  solicitation. 

(f)  Time,  if  stated  as  a number  of  days,  will  include  Saturdays, 
Sundays,  and  holidays. 


(End  of  Provision) 


L-8 

52.215-14  EXPLANATION  TO  PROSPECTIVE  OFFERORS  (APR  1984) 

Any  prospective  offeror  desiring  an  explanation  or  interpretation  of  the 
solicitation,  drawings,  specifications,  etc.,  must  request  it  in  writing  soon 
enough  to  allow  a reply  to  reach  all  prospective  offerors  before  the 
submission  of  their  offers.  Oral  explanations  or  instructions  given  before 
the  award  of  the  contract  will  not  be  binding.  Any  information  given  to  a 
prospective  offeror  concerning  a solicitation  will  be  furnished  promptly  to 
all  other  prospective  offerors  as  an  amendment  of  the  solicitation,  if  that 
information  is  necessary  in  submitting  offers  or  if  the  lack  of  it  would  be 
prejudicial  to  any  other  prospective  offerors. 

(End  of  Provision) 


L-9 

52.215-15  FAILURE  TO  SUBMIT  OFFER  (APR  1984) 

Recipients  of  this  solicitation  not  responding  with  an  offer  should  not 
return  this  solicitation,  unless  it  specifies  otherwise.  Instead,  they  should 
advise  the  issuing  office  by  letter  or  postcard  whether  they  want  to  receive 
future  solicitations  for  similar  requirements.  If  a recipient  does  not  submit 
an  offer  and  does  not  notify  the  issuing  office  that  future  solicitations  are 
desired,  the  recipient's  name  may  be  removed  from  the  applicable  mailing  list. 

(End  of  Provision) 


L-10 

52.215-16  CONTRACT  AWARD  (APR  1985) 

(a)  The  Government  will  award  a contract  resulting  from  this 
solicitation  to  the  responsible  offeror  whose  offer  conforming  to  the 
solicitation  will  be  most  advantageous  to  the  Government,  cost  or  price  and 
other  factors,  specified  elsewhere  in  this  solicitation,  considered. 

(b)  The  Government  may  (1)  reject  any  or  all  offers  if  such  action  is  in 
the  public  interest,  (2)  accept  other  than  the  lowest  offer,  and  (3)  waive 
informalities  and  minor  irregularities  in  offers  received. 
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(c)  The  Government  may  award  a contract  on  the  basis  of  initial  offers 
received,  without  discussions.  Therefore,  each  initial  offer  should  contain 
the  offeror's  best  terms  from  a cost  or  price  and  technical  standpoint. 

(d)  The  Government  may  accept  any  item  or  group  of  items  of  an  offer, 
unless  the  offeror  qualifies  the  offer  by  specific  limitations.  Unless 
otherwise  provided  in  the  Schedule,  offers  may  be  submitted  for  quantities 
less  than  those  specified.  The  Government  reserves  the  right  to  make  an  award 
on  any  item  for  a quantity  less  than  the  quantity  offered,  at  the  unit  cost  or 
prices  offered,  unless  the  offeror  specifies  otherwise  in  the  offer. 

(e)  A written  award  or  acceptance  of  offer  mailed  or  otherwise  furnished 
to  the  successful  offeror  within  the  time  for  acceptance  specified  in  the 
offer  shall  result  in  a binding  contract  without  further  action  by  either 
party.  Before  the  offer's  specified  expiration  time,  the  Government  may 
accept  an  offer  (or  part  of  an  offer,  as  provided  in  paragraph  (d)  above), 
whether  or  not  there  are  negotiations  after  its  receipt,  unless  a written 
notice  of  withdrawal  is  received  before  award.  Negotiations  conducted  after 
receipt  of  an  offer  do  not  constitute  a rejection  or  counteroffer  by  the 
Government . 

(f)  Neither  financial  data  submitted  with  an  offer,  nor  representations 
concerning  facilities  or  financing,  will  form  a part  of  the  resulting 
contract.  However,  if  the  resulting  contract  contains  a clause  providing  for 
price  reduction  for  defective  cost  or  pricing  data,  the  contract  price  will  be 
subject  to  reduction  if  cost  or  pricing  data  furnished  is  incomplete, 
inaccurate,  or  not  current. 


(End  of  Provision) 


L-ll 

EXPENSES  RELATED  TO  OFFEROR  SUBMISSIONS 

This  solicitation  does  not  commit  the  Government  to  pay  any  cost  incurred 
in  the  submission  of  the  offer/quotation  or  in  making  necessary  studies  or 
designs  for  the  preparation  thereof,  nor  to  contract  for  service  or  supplies. 

L-12 

52.215- 91  INSTRUCTIONS  FOR  EXECUTED  SF  33  AND  SECTIONS  B THRU  K (JAN  1987) 

Blocks  12  through  18  of  the  SF  33  must  be  filled-in  as  appropriate  and 
returned  in  the  number  specified  below  along  with  sections  indicated.  FAR 

52.215- 13  ("Preparation  of  Offers")  requires  any  erasures  or  other  changes  be 
initialed  by  the  person  signing  the  offer.  If  award  is  not  made  on  the  SF  33, 
then  award  will  be  made  by  using  SF  26  via  a separate  and  subsequent 
transmittal  for  signature  by  the  offeror. 

X One  signed  copy  of  SF  33  along  with  Section  K. 

Three  original  signed  copies  of  SF  33  along  with  one  (1)  copy  of 
Sections  B thru  K must  be  returned  with  your  offer. 

DRAFT-- 
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If  additional  separate  volumes  are  required,  the  number  and  instructions  for 
preparation  will  be  contained  in  Section  L-II  of  this  solicitation. 

(End  of  Provision) 


L-13 

52.215- 93  COMMUNICATIONS  REGARDING  THIS  SOLICITATION  (APR  1987) 

Any  communications  in  reference  to  this  solicitation  shall  cite  the 
solicitation  number  and  be  directed  to  the  following  Government 
representative: 

Name:  K.D.  Sowell 

Phone:  205-544-0360 

(collect  calls  not  accepted) 

Address:  George  C.  Marshall  Space  Flight  Center 

Attention:  K.D.  Sowell,  Mail  Code:  AP32 

Marshall  Space  Flight  Center,  AL  35812 

QUESTIONS  MUST  BE  PRESENTED  IN  WRITING  and  must  be  submitted  to  the 
above  address  within  seven  days  of  the  RFP  issue  date  in  order  that  answers 
may  be  obtained  and  disseminated  in  a timely  manner,  since  it  is  not  expected 
that  the  proposal  submission  date  can  be  extended. 

L- 14 

52.215- 95  OFFEROR  ACCEPTANCE  PERIOD  (JAN  1987) 

The  offeror  shall  insert  a period  of  not  less  than  180  calendar  days  in 
Block  12  of  Standard  Form  33  (face  page  of  this  solicitation). 

(End  of  Provision) 


L-15 

52.215-96  PENALTY  FOR  MAKING  FALSE  STATEMENTS  (JAN  1987) 

PROPOSALS  MUST  SET  FORTH  FULL,  ACCURATE,  AND  COMPLETE  INFORMATION  AS 
REQUIRED  BY  THE  REQUEST  FOR  PROPOSAL  (INCLUDING  ATTACHMENTS).  THE  PENALTY  FOR 
MAKING  FALSE  STATEMENTS  IN  PROPOSALS  IS  PRESCRIBED  IN  18  U.S.C.  1001. 


(End  of  Provision) 


L-16 

52.216-1  TYPE  OF  CONTRACT  (APR  1984) 

The  Government  contemplates  award  of  a firm- fixed-price  contract  resulting 
from  this  solicitation. 

(End  of  Provision) 
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L-17 

52.219-92  SIC  CODE  AND  SMALL  BUSINESS  SIZE  STANDARD  (JAN  1987) 


The  standard  Industrial  classification  code  for  this  procurement  is 
3761.  The  Small  Business  Administration  Size  Standard  is  1000  employees,  or 
SN/A  in  average  annual  sales  or  receipts  for  the  preceding  3 years. 

(End  of  Provision) 


L-18 

52.233-2  SERVICE  OF  PROTEST  (JAN  1985) 

Protests,  as  defined  in  Section  33.101  of  the  Federal  Acquisition 
Regulation,  shall  be  served  on  the  Contracting  Officer  by  obtaining  written 
and  dated  acknowledgement  of  receipt  from  the  address  in  Block  7 of  Standard 
Form  33. 

(End  of  Provision) 

L-19 

52.215-92  DISPOSITION  OF  OFFER  (JAN  1987) 

After  a Contractor  has  been  selected,  unsuccessful  offers  will  be 
disposed  of  as  follows:  one  copy  of  each  offer  will  be  retained  by  the 

issuing  office  and  the  remainder  will  be  destroyed.  No  destruction 
certificate  will  be  furnished. 


(End  of  Provision) 


L- 20 --RESERVED 
L-21 

52.222-24  PREAWARD  ON-SITE  EQUAL  OPPORTUNITY  COMPLIANCE  REVIEW  (APR  1984) 

An  award  in  the  amount  of  $1  million  or  more  will  not  be  made  under  this 
solicitation  unless  the  offeror  and  each  of  its  known  first-tier 
subcontractors  (to  whom  it  intends  to  award  a subcontract  of  $1  million  or 
more)  are  found,  on  the  basis  of  a compliance  review,  to  be  able  to  comply 
with  the  provisions  of  the  Equal  Opportunity  clause  of  this  solicitation. 

(End  of  Provision) 


L-22 

52 . 222-90  LABOR  INFORMATION  (JAN  1987) 

General  Information  regarding  the  requirements  of  the  Walsh-Healey  Public 
Contracts  Act  (41  U.S.C.  35-45),  the  Contract  Work  Standards  Act  (40  U.S.C. 
327-330),  and  the  Service  Contract  Act  of  1965  (41  U.S.C.  351-357)  may  be 
obtained  from  the  Department  of  Labor,  Washington,  DC  20210,  or  from  any 
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regional  office  of  that  agency.  Requests  for  information  should  include  the 
solicitation  number,  the  name  and  address  of  the  issuing  agency,  and  a 
description  of  the  supplies  or  services. 

(End  of  Provision) 


L-23 

52.237-1  SITE  VISIT  (APR  1984) 

Offerors  or  quoters  are  urged  and  expected  to  inspect  the  site  where 
services  are  to  be  performed  and  to  satisfy  themselves  regarding  all  general 
and  local  conditions  that  may  affect  the  cost  of  contract  performance,  to  the 
extent  that  the  information  is  reasonably  obtainable.  In  no  event  shall 
failure  to  inspect  the  site  constitute  grounds  for  a claim  after  contract 
award . 


(End  of  Provision) 


L-24 

52.237-90  PRE-AWARD  OPERATIONAL  STATUS  REVIEW  (JAN  1987) 

The  Government  reserves  the  right  to  visit  an  offeror's  facility  or  to 
request  the  offeror  to  come  to  MSFC  for  the  purpose  of  reviewing  the  status 
and  applicability  of  management  and/or  technical  systems  proposed  for 
planning,  status,  or  control  of  work  to  be  performed  as  part  of  this 
solicitation. 


(End  of  Provision) 


L-25 

52.246-91  NOTICE  TO  OFFERORS:  MISSION  CRITICAL  POSITIONS  FOR  THE 

SPACE  TRANSPORTATION  SYSTEM  (JAN  1987) 

The  selected  Contractors  will  comply  with  the  provisions  of  NASA 
Management  Instruction  8610.13. 

(End  of  Provision) 
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SUBSECTION  L-II 


GENERAL  INSTRUCTIONS  FOR  PROPOSAL  PREPARATION 


L-II-1 

GOVERNMENT  FUNDING 

Funding  for  the  proposed  lease  is  not  currently  available.  The 
Administration  intends  to  seek  legislation  which  would  provide  advanced 
appropriations  to  become  available  when  a fully  integrated  flightworthy 
facility  is  available  for  lease.  It  is  the  Administration's  intention  to 
seek,  on  an  annual  basis,  additional  appropriations  to  cover  an  appropriate 
level  of  Government  liability  in  the  event  of  termination  for  the  convenience 
of  the  Government. 

L-II-2 

GENERAL 

A.  Each  offeror  shall  furnish  25  sets  of  its  proposal  in  two  (2) 
volumes  containing  the  following  information: 


Volume 

I 

II 


Title 

Business  Proposals 
Technical  Proposal 


*Page  Limitation 
125** 

125** 


*The  page  limitation  excludes  Section  K,  Representation/ 
Certifications  and  those  items  specified  in  Subsection  L-III  as  being  exempt. 


**The  125  page  limitation  includes  25  pages  for  the  discussion  of  the 
two  Government  annual  funding  scenarios  of  $80  million  and  $140  million  (in 
1988  dollars).  The  discussions  shall  be  covered  in  a separate  section  of  the 
Business  and  Technical  proposals. 


B.  Data  submitted  in  excess  of  the  page  limitations  specified 
will  not  be  considered  and  will  be  returned  to  the  offeror.  Information 
requested  herein  must  be  furnished  fully  and  completely  in  compliance  with 
instructions.  The  information  requested  and  the  manner  of  submittal  are 
essential  to  permit  prompt  evaluation  of  all  proposals  on  a fair  and  uniform 
basis.  Proposals  must  be  clearly  responsive  to  the  requirements  of  the  RFP; 
accordingly,  any  proposal  in  which  material  or  information  requested  is  not 
furnished,  or  where  indirect  or  incomplete  answers  or  information  are  provided, 
may  be  considered  not  acceptable. 


C.  The  proposal  text  must  be  printed  in  type  not  smaller  than  Pica  on 


approximately  8-1/2"  x 11"  paper 
Illustrations  and  forms  shall  be 
foldouts,  as  appropriate  for  the 


The  proposals  should  be  stapled  or  bound, 
legible  and  no  larger  than  ll"  x 17" 
subject  matter. 
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D.  Materials  may  not  be  incorporated  by  reference  to  circumvent  the 
aforementioned  page  limitations. 

E.  The  offeror's  proposal  and  all  supporting  documentation  shall  be 
submitted  in  English. 

L-II-3 

CONTRACT  SCHEDULE  ARTICLES 


Included  in  this  RFP  are  the  Contract  Schedule  Articles  and  contract 
clauses  proposed  for  inclusion  into  any  resultant  contract.  Your  proposal 
shall  include  a definite  commitment  of  acceptance  to  the  requirements 
of  these  documents  or  specific  exceptions  with  rational.  In  addition, 
certain  Articles/Provisions  are  to  be  proposed  by  the  offeror. 


L-II-4 

PERIOD  OF  PERFORMANCE 


The  contract  period  of  performance  is  contemplated  to  begin  approximately 
July  1988  and  continue  60  months  beyond  the  availability  of  a launch  ready 
CDSF . The  offeror  shall  specify  the  availability  date  (no  later  than 
September  30,  1993)  for  the  offeror's  CDSF  and  the  completion  date  for 
inclusion  in  ARTICLE  F-3--Period  of  Performance. 


L-II-5 

CONTRACT  ADMINISTRATION  SERVICES  REPRESENTATIVES 


In  order  to  facilitate  evaluation,  the  offeror  agrees  to  make  available 
to  representatives  of  Defense  Contract  Administration  Services  Region  (DCASR), 
or  Defense  Contract  Audit  Agency  (DCAA),  upon  request  by  such  representative, 
a copy  of  the  proposal  furnished  to  the  Government. 

L-II-6 

EXCERPTION  OF  PROPOSAL  PROVISIONS 


The  Government  reserves  the  right  to  incorporate  by  reference  or  excerpt 
portions  of  the  successful  proposal  for  use  as  final  contract  language. 

L-II-7 

PREQUALIFICATION  CRITERIA 

Since  the  purpose  of  this  procurement  is  to  foster  United  States 
industrial  development  and  commercialization  in  space,  participation  in  this 
procurement  by  prime  contractors  and  major  subcontractors  is  restricted  to 
United  States  industry.  Major  subcontractor  means  an  entity  who  performs  any 
effort  of  $500,000  or  more.  (See  K-20  Domestic  Source  Certification) 
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March  24,  1988 
9:00  AM 


SUBSECTION  L-III 

SPECIFIC  INSTRUCTIONS  FOR  PROPOSAL  PREPARATION 


It  is  NASA's  intent,  by  providing  the  instructions  set 
forth  below,  to:  solicit  information  that  will  demonstrate  the 
offeror's  competence  to  successfully  meet  the  requirements  in 
the  Statement  of  Work,  permit  NASA  to  determine  the  offeror's 
capability  to  successfully  accomplish  the  effort  required  to 
place  the  CDSF  in  service,  and  permit  a competitive  evaluation 
of  the  offeror’s  proposal.  Since  this  is  a Commercially 
Developed  Space  Facility,  the  offeror's  response  to  the  RFP 
shall  provide  adequate  detail  to  enable  the  Government  to 
evaluate  the  offeror's  capability  to  provide  a CDSF  which  meets 
the  requirements  of  the  Statement  of  Work.  These  instructions 
are  considered  a minimum  list  of  items  that  should  be  addressed 
in  the  offeror's  response. 

Of  critical  importance  in  this  solicitation  is  the 
offeror's  providing  convincing  evidence  that  it  can  obtain  the 
private  financing  necessary  to  support  the  full  development  and 
sustain  the  operations  of  the  CDSF.  Details  are  discussed  below 
under  Section  1 - Financial  Capability. 

The  offeror  shall  submit  a firm  fixed  price  proposal  for 
the  Government's  lease  of  70%  of  the  usable  volume  and  related 
capabilities  of  a CDSF  which  meets  the  minimum  capabilities  as 
outlined  in  the  Statement  of  Work  for  a period  of  five  years. 

The  offeror  shall  also  provide  approaches  to  accommodate  fixed 
annual  Government  funding  scenarios  of  $80  million  and  $140 
million  (in  1988  dollars)  for  a period  of  five  years. 
Additionally,  optional  prices  shall  be  provided  for  periods  up 
to  five  years  beyond  the  initial  60  months. 


In  addition,  offerors  may  submit  innovative  approaches, 
with  accompanying  descriptive  data,  which  meet  the  minimum 
technical  capabilities  outlined  in  the  statement  of  Work. 
Innovative  approaches,  if  any,  shall  be  described  in  a separate 
volume  with  a page  limitation  of  25  pages. 
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L-III-l  VOLUME  I:  BUSINESS  PROPOSAL 

1.  The  Business  proposal  (Volume  I)  shall  be 

structured  as  follows: 

Section  1 - Financial  Capability 

Section  2 - Business  Approach 

Section  3 - Approach  to  Commercialization 

Section  4 - Cost 

Section  5 - Experience  and  Past  Performance 
Section  6 - Other  Factors 

Section  7 - Approaches  for  Government  Funding 
Scenarios 


2.  Section  1 - Financial  Capability 

The  offeror  must  demonstrate  its  capability  to  perform 
the  Statement  of  Work  without  resort  to  government  financing, 
(other  than  lease  payments)  during  the  CDSF  development  and 
operations  phases.  Failure  to  provide  substantiation  with 
properly  signed  commitments  from  qualified  sources  and/or 
corporate  guarantees  sufficient  to  cover  all  of  the  offeror's 
development  cost  may  result  in  nonselection  of  the  offeror's 
proposal . 

The  offeror  shall  submit  a copy  of  the  most  current  and 
prior  two  years  Certified  Stockholders  Report  (not  included  in 
page  limitations)  and  all  other  financial  data  required  to 
substantiate  its  financial  capabilities  for  performing  the 
Statement  of  Work  as  well  as  its  experience  in  developing  and 
financing  large  capital  investment  projects.  In  addition,  the 
offeror  will  supply  substantiation  data  for  all  venture  capital 
including  all  lines  of  credit.  This  substantiation  shall 
include,  as  a minimum,  signed  agreements  (not  included  in  page 
limitation)  from  banks  and  other  creditors  stating  the  amounts 
of  credit  available  and  the  repayment  schedule.  The  source  of 
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security  required  for  these  loans  shall  be  stated.  Also,  state 
the  percent  of  the  total  funds  required  that  will  be  provided  by 
borrowed  capital.  Provide  a proforma  cash  flow  analysis  for  10 
years,  reflecting  revenues  and  costs,  for  the  CDSF  lease  period, 
including  the  development  and  operations  phases,  and  the 
internal  rate  of  return  on  equity  and  on  total  investment. 

For  business  arrangements  (teaming,  or  significant 
subcontractors,  over  $25  million)  define  and  submit  a copy  of 
each  agreement  (not  included  in  page  limitation)  and  describe 
each  entity's  corporate  capability  for  providing  what  is 
required  in  the  time  requested  under  each  agreement.  The  same 
level  of  financial  capability  information  shall  be  submitted  for 
each  major  subcontractor  (over  $25  million) . 

The  offeror  shall  (1)  describe  its  contingency 
recognizing  that  termination  liability  may  not  be  funded,  and 
(2)  demonstrate  its  understanding  of  the  impacts  of  the  lack  of 
Government  indemnification. 

3.  Section  2 - Business  Approach 

The  offeror's  proposed  business  arrangement  regarding  the 
lease  of  volume  and  associated  services  on  the  CDSF  shall  be 
described  in  detail.  The  offeror  shall  describe  (l) 
arrangements  relating  to  payments,  (2)  deductions  (service 
outage  credit)  resulting  from  reductions  in  or  lack  of 
availability  of  leased  volume  and  associated  services  due  to  the 
facility's  service  outage,  and  (3)  lease  terms/payments  when  an 
acceptable  CDSF  has  been  made  available  but  has  not  been 
launched.  Offeror  shall  describe  its  proposed  arrangement  for 
buying  back  unused  government  lease  capacity,  if  any,  and 
provisions  regarding  government  subleasing  of  its  unused 
capacity,  if  any.  Also,  address  any  special  commitments 
regarding  reliability,  warranty,  most  favored  customers,  etc. 

In  this  section  the  offeror  must  provide  a vulnerability 
assessment,  showing  its  exposure,  as  part  of  the  business  plan. 
This  assessment  should  highlight  the  offeror's  understanding  of 
its  risk,  including  the  impact  and  uncertainty  of  federal 
government  lease  commitments. 
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The  offeror  shall  demonstrate  its  capability  to  provide 
for  the  availability  of  a CDSF  on  or  before  September  30,  1993. 
Major  milestones  and  dates  for  meeting  the  required  completion 
date  shall  be  included.  Timely  on-orbit  capability  is  central 
to  the  Government  interest.  CDSF  capability  available  earlier 
than  September  30,  1993  will  receive  special  consideration.  If 
early  delivery  is  proposed,  the  offeror  shall  provide  complete 
rationale  to  support  the  delivery  date,  including  manifesting 
plans,  anticipated  date  for  beginning  the  lease,  and  proposed 
payment  plans. 

If  deferred  payment  is  proposed  for  Launch  Services,  the 
offeror  shall  provide  a deferred  payment  plan  and/or 
arrangement.  The  current  base  price  for  a Shuttle  launch  is  $ 
(TBD*)  in  1988  dollars. 

The  offeror  shall  propose  an  approach  for  user 
integration,  launch  support,  and  launch  and  orbit  operations 
services  (including  up  and  down  data  links).  The  offeror  shall 
describe  its  plans  to  use  NASA  for  any  of  these  services, 
including  what  will  be  required  to  obtain  these  services  and 
commitments  from  the  government. 

Revenue  generating  strategies  should  be  clearly 
presented.  This  should  include,  as  a minimum,  a process  for 
valuing  such  onboard  resources  as  power,  venting, 
communications,  and  use  of  crew  time. 

4.  Section  3 - Approach  to  Commercialization 

The  offeror  shall  describe  its  approach  to  marketing 
volume  and  associated  services  to  industry.  The  offeror  shall 
demonstrate  an  understanding  of  the  user  community  needs 
including  anticipated  private  sector.  Government,  and 
Government-sponsored  research  and  development  and  describe  its 
approach  to  meeting  these  needs.  The  offeror  shall  describe  its 
plan  to  develop  a customer  base  other  than  the  U.  S.  Government, 
including  projections  and  timing  for  phasing  from  U.  S. 
Government  to  commercial  customers.  The  offeror  shall  describe 
any  pricing  and  payment  provisions.  An  evaluation  will  be 


* The  costs  and  contractual  arrangements  for  launch  and  resupply 
using  the  STS  have  not  yet  been  determined. 
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made  of  any  customer  commitments  already  established  and  the 
degree  of  commitment  through  signed  agreements,  letters  of 
commitment,  letters  of  interest  or  any  other  evidence  of 
interest.  If  commercial  customer  commitments  exceed  initial 
allotments  of  leased  volume,  they  will  be  viewed  as  enhancing 
the  viability  of  the  offeror  to  become  independent  of  the 
government.  The  offeror  shall  describe  its  approach  to 
manifesting  and  prioritizing  of  customer  payloads.  If  the 
offeror  has  developed  a proposed  standard  commercial  customer 
lease,  a copy  should  be  provided  (This  is  excluded  from  the 
page  limitation) ♦ 

5.  Section  4 - Cost 

The  offeror  shall  provide  the  monthly  lease  price  for  the 
Government's  lease  of  70%  of  the  usable  volume  and  related 
capabilities  of  a CDSF  which  meets  the  minimum  capabilities  as 
reflected  in  the  Statement  of  Work  for  a period  of  five  years. 

Certified  Cost  and  Pricing  Data  are  not  required  to 
support  the  offeror's  lease  price(s).  However,  in  order  for  the 
Government  to  assess  the  proposed  lease  price (s) , evaluate  the 
offeror's  understanding  of  the  requirements,  and  establish  the 
best  buy  for  the  Government,  the  following  information  shall  be 
provided: 


a.  A brief  description  of  the  CDSF  and  major  subsystems 
required  to  provide  the  leased  services  proposed  for  with  a 
cross-reference  to  the  technical  proposal  for  a detailed 
description. 


b.  Estimated  cost  of  the  CDSF  and  each  major 
subsystem  (time-phased  by  year) . 

c.  Definition  of  and  cost  schedule  for  the  CDSF 
defined  standard  user  interface  and  resource  allocation  (power, 
energy,  heat  rejection  volume/weight,  venting,  communications, 
data  handling) , per  unit  of  user  accommodation  defined  by  the 
offeror  which  is  included  within  the  lease  price  as  a standard 
CDSF  service. 
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d.  Definition  of  and  cost  schedule  for  the  CDSF 
defined  optional  or  non-standard-to-the-lease  CDSF  service  for 
interface  and/or  resource  adjustments  (power,  energy,  heat 
rejection,  volume/weight,  venting,  communication,  etc.) 
available  to  the  Government  as  an  additive  cost  to  the  lease 
price. 

e.  Definition  of  and  cost  schedule  for  CDSF 
defined  standard  and  optional  services  for  analytical/physical 
integration,  launch  and  recovery  for  government  experiments 
subsequent  to  the  initial  payload  complement.  Such  services  are 
not  included  in  the  base  lease  price. 

f.  Description  and  estimated  cost  for  STS  standard 
and  optional  services  (time-phased  by  year) 

g.  If  an  Expendable  Launch  Vehicle  (ELV)  is  used 
for  launch,  a description  and  estimated  cost  of  the  ELV  and 
associated  services. 

h.  Operations  estimated  cost  (time-phased  by  year) 

i.  A discussion  of  the  offeror's  approach  for 

amortization  of  CDSF  costs 

j . Break-even  expectations 

k.  Risk 

l.  Offeror's  assumptions  as  to  commercial  payload 

contributions . 

m.  Annual  minimum  acceptable  termination  liability 
and  rationale. 

In  addition,  the  offeror  shall  provide  a monthly  price 
for  up  to  5 years  of  CDSF  services  beyond  the  initial  60  months 
for  the  volumes  and  associated  capabilities  noted  below: 


1%-10% 

ll%-25% 

26%-50% 

51%-70% 

71%-100% 
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6 . Section  5 - Experience  and  Past  Performance 

a.  The  offeror  shall  provide  a listing  of  all 
related  technical  experience  and  contracts  it  and  proposed  key 
subcontractors  have  performed  during  the  past  three  years.  The 
listing  shall  identify  the  contract,  project  and  names, 
addresses,  and  telephone  number  of  responsible  technical 
personnel  and  Contracting  Officers  who  have  knowledge  of  the 
offeror's  and  subcontractors'  performance.  Contracts  which  were 
terminated  should  be  included  in  this  listing.  Past  performance 
and  experience  data  should  cover  the  offeror's  qualifications  in 
all  areas  of  this  RFP  Statement  of  Work. 

b.  Company  Experience 

The  offeror  shall  describe  the  company's  experience  and 
how  this  experience  will  benefit  the  Government  if  the  proposer 
were  awarded  this  contract.  Experience  should  also  be  included 
for  any  proposed  teaming,  joint  venture,  or  significant 
subcontracting  arrangement.  Of  special  significance  is  any 
experience  the  offeror's  company  has  that  relates  closely  to 
this  planned  procurement  to  include  the  following  areas  or 
related  areas: 

(1)  Large  commercial  endeavors, 

(2)  Systems  integration,  interface  and 
coordination  of  spacecraft  and  launch  vehicles, 

(3)  Production  of  space  hardware; 
development  and  maintenance  of  space  systems  software, 

(4)  Fixed  price  type  contracting  mode, 

(5)  Subcontractor  management 

(6)  History  of  cost  control  and  accuracy  of 

estimates,  and 

(7)  Materials  processing  in  space 
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c.  Past  Performance 

In  addition  to  the  narrative  referred  to  under 
paragraph  a,  offerors  shall  complete  the  enclosed  questionnaire 
(Form  EXP  1)  on  Company  Experience  and  Past  Performance.  A 
separate  form  shall  be  submitted  for  each  of  the  offeror's  three 
most  pertinent  and  most  recent  Government  contracts.  In  the 
event  that  a teaming,  joint  venture,  or  significant 
subcontracting  arrangement  is  proposed,  references  must  be 
submitted  for  each  participating  firm. 

7.  Section  6 - Other  Factors 

a . Make-or-Buv  Program 

The  proposal  shall  contain  a make-or-buy  plan, 
which  reflects  the  make-or-buy  decisions  on  major  systems  and 
subsystems  and  all  other  subcontracts  over  $500,000  and  reasons 
for  the  selection  of  the  subcontractors. 

b.  Utilization  of  Small  Business  Concerns  and  Small 

Disadvantaged  Business  Concerns 

The  offeror  shall  indicate  in  the  proposal  the 
total  amount  of  subcontracting  and  the  dollar  value  and 
percentage  of  subcontracting  to  Small  Business  and  Small 
Disadvantaged  Business  concerns. 

c.  Equal  Opportunity  Compliance 

Explain  the  offeror's  policy  (including  those 
policies  of  planned  subcontractors  with  contracts  of  $1,000,000 
or  more)  on  providing  equal  opportunity  in  recruiting,  hiring, 
placing,  training  and  promoting  minorities  and  women.  If  there 
is  an  anticipated  deviation  from  present  policy,  please  explain. 

Discuss  the  role  and  responsibilities  of  the 
individual  responsible  for  administering  the  Equal  Opportunity 
Program . 


Describe  procedures  for  resolution  of  complaints 
or  allegations  of  discrimination  within  the  company. 

State  the  date  of  the  most  recent  EEO  Compliance 
Review  conducted  by  an  agency  of  the  U.  S.  Government  of  the 
proposer  and  any  subcontractors  with  contracts  of  $1,000,000  or 
more.  Identify  the  agency  which  conducted  the  compliance  review 
and  discuss  the  results  of  the  review. 
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d.  Labor  Management  Relations 

Offerors  (including  significant  contractors  over 
$25M)  should  indicate  the  methods  to  be  utilized  to  promote  and 
maintain  harmonious  labor  relations  and  provide  a proposed  labor 
relations  plan  for  all  work  required  under  this  procurement 
which  will  be  performed  on  a Government  site. 

Identify  the  individual  responsible  for  labor 
relations  at  the  local  level.  Identify  the  responsible 
official's  position  in  the  proposed  management  organization 
chart. 


Explain  the  degree  of  autonomy  of  the  local  labor 
relations  personnel.  Briefly  describe  Division  and/or  Corporate 
role  (if  any)  in  providing  labor  relations  support  to  this 
contract.  The  following  information  should  be  included: 

a.  Total  company  work  force. 

b.  Number  of  employees  unionized. 

c.  Total  number  of  labor  agreements. 

d.  Total  number  of  unions  which  represent 
company  employees. 

e.  List  the  principal  unions  your  company 
deals  with. 

f . Number  of  strikes  (last  10  years) . 

g.  Company  experience  in  handling 
arbitration  cases. 

h.  Company  experience  in  court  cases 
arising  out  of  labor  problems. 

i.  Company  experience  in  NLRB  cases. 
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2.  section  1 - Launch  System  Interfaces  and 

QB-sr.fltjgns_ 

a.  Initial  Launch  Services:  For  the  launch 

service  of  choice,  the  offeror  shall  describe  in  detail  the  CDSF 
utilization  of:  (1)  standard  interfaces,  (2)  services,  (3) 
capabilities,  (4)  revisit  interval,  and  (5)  operations  from 
launch  site  integration  to  deploy  operations.  Any  deviations 
from  the  standard  launch  service  operations  for  the  system  of 
choice  shall  be  described  in  detail,  including  the  rationale  for 
the  deviation.  The  offeror  shall  include  any  operations  or 
interfaces  which  exceed  the  current  capabilities.  Any  deviation 
that  requires  changes  to  launch  system  design,  operations,  or 
facilities  are  discouraged. 

b.  STS  Interfaces  for  Mission  Servicing:  The 
offeror  shall  describe  in  detail  the  CDSF  utilization  of  any 
standard  STS  interfaces,  services,  capabilities  and  operations. 
Any  deviations  from  these  standard  interfaces  shall  be  defined 
as  optional  services  and  noted  by  inclusion  in  a list  of 
CDSF-required  STS  interfaces  and  operations  and  shall  be 
described  in  detail.  Any  changes  to  STS  systems  design  are 
discouraged. 


c.  CDSF  Verification/Certification/Safety: 

The  offeror  shall  provide  a comprehensive  description  of  the 
proposed  planning  to  satisfy  the  safety  requirements  of  NHB 
1700. 7B  and  KHB  1700.7  including  verification  and  certification 
of  the  CDSF.  This  shall  include  any  materials  control  plans, 
and  product  assurance  plans  which  support  the  certification 
process,  as  well  as  planned  organization  structure,  facilities, 
and  GSE  to  be  used. 


d. 


niiiiejil  rwrfl  ft  If  s : 


The  offeror  shall  thoroughly  describe  the  utilization  of 
Government  facilities  for  training,  test  and  checkout  prior  to 
KSC  processing;  use  of  the  TDRSS  for  command  and  telemetry 
acquisition;  use  of  any  TDRSS  ground  processing  facilities,  and 
any  necessary  post-flight  sample  removal/processing  at  a landing 
site.  The  offeror  shall  define  the  planned  organization  and 
staffing  in  the  Mission  Control  Center  at  JSC  and  the 
appropriate  interfaces  to  the  amntn/1  scrvtcee/facility  provided 
by  the  CDSF  developer. 
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Present  a description  of  the  Solar  Array 
Subsystem  (or  other  power  source),  its  performance 
characteristics  and  control  system.  In  consideration  of  the 
importance  of  maintaining  a microgravity  environment,  offerors 
shall  provide  a definition  of  acceleration  disturbances 
anticipated  to  be  introduced  to  the  facility  as  a result  of  any 
solar  array  maneuvering  both  in  the  attached-to-Orbiter  and 
free-flyer  modes.  The  data  must  address  acceleration  vs 
frequency,  duration  of  acceleration  and  planned  frequency  of 
operation.  Other  potential  sources  of  disturbances  to  the 
microgravity  environment  shall  be  identified,  such  as  attitude 
control,  and  quantified.  The  data  shall  be  presented  in  either 
a power  spectral  density  or  shock  response  spectra  format. 

Discuss  the  numbers  and  types  of  any  batteries 
used  in  the  CDSF  electrical  power  system.  Define  the  useful 
lifetime  available.  Define  and  discuss  the  ground  processing 
requirements  and  in-flight  services  or  changeout  required  for 
the  batteries.  Define  the  safeguards  provided. 

The  offeror  shall  discuss  in  a summary  fashion 
the  approach  to  provide  the  flight  software  to  cover  attitude 
control,  sequencing,  telemetry,  command  and  redundancy 
management . 


b.  CDSF  Flight  Operations:  Define  the  generic 

performance  capabilities  of  the  CDSF  including  any  system  limits 
in  the  different  operational  modes.  Define  key  events  for  a 
typical  mission  including  flights  for  servicing  of  the  facility 
and  experiments.  The  offeror  shall  discuss  the  CDSF  flight 
operations  activities  and  the  proposed  approach  to  providing 
support  to  the  following:  checkout  and  verification  of  flight 
operations  services/faci^ities;  conduct  of  in-flight  operations 
while  the  CDSF  is  crew-operated  attached-to-Orbiter;  and  flight 
operations  in  the  free-flyer  mode.  Discuss  any  potential 
in-flight  contingencies  that  can  occur  while  the  CDSF  is  in  the 
Orbiter  payload  bay  and  the  corrective  actions  that  can  be 
taken.  Discuss  any  potential  EVA  requirements  for  contingency 
operations.  Discuss  the  operations  required  while  the  CDSF 
payload  element  is  in  the  Orbiter  payload  bay  to  check  out  the 
CDSF  element  and  to  initialize  the  facility  for  free  flight. 
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Define  the  planned  organization  and  staffing  in 
the  control  services/facilities  to  support  these  activities. 
Define  the  contractor  facilities  and  capabilities  planned  to  be 
used  for  the  real-time  support.  Also  define  the  NASA  or  other 
facilities  required  to  support  the  CDSF  operations.  Identify 
the  top-level  communications  and  data  requirements  to  interface 
with  NASA  or  other  proposed  facilities.  The  offeror's  approach 
to  providing  training  in  the  CDSF  operations  for  NASA  operations 
personnel  shall  be  defined. 

Identify  the  developer  provided  operations 

software. 

4.  Section  3 ~ User  Accommodations 

The  offeror  shall  describe  in  detail  its  approach  to 
providing  for  user  accommodations  as  outlined  in  paragraphs  4a-f 
below.  A user  accommodation  handbook  format  would  satisfy  this 
requirement. 


a.  The  offeror  will  define  the  planned  organization 

and  staffing,  contractor  facilities  and  capabilities,  and 
approach  to  providing  the  following: 

o Government  and  commercial  experiment 

integration  and  checkout 

o Integrated  payload  checkout  and 

acceptance  verification 

o Support  to  experiment  late  stowage 

requirements 

o In-flight  experiment  operations  while  the 

CDSF  is  in  the  attached-to-Orbiter 
crew-operated  mode 

o In-flight  experiment  operations  while  the 

CDSF  is  in  automated  free-flyer  mode 

o In-flight  experiment  servicing/ changeout 

and  sample  recovery/stowage 
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The  offeror  shall  propose  the  approach 
for  providing  on-orbit  communications  with  the  CDSF  in  both  the 
crew-operated,  attached-to-Orbiter  mode  and  free-f Iyer  mode. 

The  proposal  will  include  all  CDSF  on-orbit  TDRSS  service 
requirements  in  sufficient  detail  for  NASA  to  conduct  an  overall 
TDRSS  mission  loading  analysis.  CDSF  requirements  for 
additional  reimbursable  Office  of  Space  Operations 
services/resources  will  be  defined  in  sufficient  detail  for  NASA 
to  perform  a full  assessment  of  the  impact  on  other  NASA 
programs.  The  offeror  shall  describe  the  flow  of  both  data  and 
commands  from  the  CDSF  through  the  TDRSS,  including  any 
Government  or  other  throughput  facility  to  the  CDSF  control 
services/ facility. 


e.  Launch/ Landing  Site  Operations:  The 

offeror  shall  thoroughly  describe  the  approach  for  processing 
the  CDSF  elements  at  the  launch  and  landing  sites.  The  offeror 
shall  describe  the  mechanical,  electrical,  servicing  and  any 
other  GSE  required  to  support  the  CDSF  and  associated  elements 
during  ground  processing  at  KSC.  Describe  each  piece  of  GSE, 
its  function  and  where  it  will  be  required.  Define  the  KSC 
facility  resources  required  to  support  the  GSE.  Also,  the 
offeror  shall  include  the  KSC,  Cape  Canaveral  Air  Force  Station 
( CCAFS ) , contractor  facilities  and  support  services  to  be  used, 
as  well  as  their  availability.  The  offeror  shall  discuss  KSC 
and  CCAFS  support  service  requirements  and  agreements  as 
appropriate  to  secure  these  services,  and  shall  define  the 
interfaces  required  between  the  CDSF  elements  with  the  Orbiter 
and  the  ground  facilities  for  the  pre-launch  and  launch 
countdown  operations.  The  offeror  shall  describe  how  the 
interfaces  between  the  CDSF  elements  and  the  launch  facilities 
have  been  or  will  be  verified  prior  to  arrival  of  the  flight 
ready  CDSF.  Discuss  the  tests  needed  to  check  out  the  CDSF 
elements  and  their  interfaces,  identifying  any  new  or  revised 
requirements  for  KSC  support.  Discuss  the  methods  of 
accomplishing  hazardous  operations  such  as  flight  pressure 
checks,  servicing  and  ordnance  installation.  Include  a schedule 
for  the  launch  site  processing  of  each  CDSF  element  referenced 
to  arrival  at  the  launch  site.  Discuss  the  real  time  contractor 
support  proposed  for  launch  site  test  and  launch  operations. 

Discuss  the  requirements  for  landing  site 
operations  including  the  case  of  an  Orbiter  landing  prior  to 
CDSF  deployment  on-orbit.  Identify  any  safing  or  hazardous 
operations  and  the  timelines  for  accomplishing  them.  Define  a 
plan  for  providing  any  required  GSE  to  the  primary  or 
contingency  landing  site. 
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f.  Understanding  the  NSTS  and/or  ELV  Integration 

Process:  The  offeror  shall  demonstrate  an  understanding  of  the 
NSTS  and/or  ELV  integration  process.  This  shall  include  a 
discussion  of  integration  responsibilities,  generation  of 
required  documentation,  participation  in  joint  reviews  and 
implementation  of  integration  activities.  The  offeror  shall 
further  support  this  discussion  with  an  appropriate  schedule 
showing  the  CDSF-unique  integration  activities  which  will 
correlate  to  the  integration  schedules. 

g.  CDSF/Experiment  Integration:  The  offeror  shall 
describe  the  approach  to  integration  at  both  the  experiment  and 
facility  levels  including  physical  and  analytical  integration 
activities.  All  activities  associated  with  integrating  the 
experiments,  both  government  and  commercial,  into  the  CDSF  and 
the  methods  for  verifying  the  interfaces  of  the  CDSF  with  the 
STS  will  be  identified.  This  discussion  shall  include  schedules 
showing  experiment  integration  into  the  CDSF,  as  well  as 
examination  of  each  experiment  and  the  CDSF  to  assure  that  the 
phased  safety  review  requirements  are  satisfied.  Supporting 
documentation  schedules  shall  be  included. 

h.  Coupled  CDSF/STS  Flight  Analyses:  The  offeror 

shall  describe  any  CDSF  STS  analyses  required  to  assess  and 
prepare  for  the  attached  operations  of  the  CDSF  and  STS. 

Identify  the  types  of  analysis,  e.g.,  flight  control  system 
interactions,  etc.,  and  the  specific  methods  of  analysis 
required. 

3.  Section  2 - CDSF  Design  and  Flight  Operations 

a.  System  Description  and  Capabilities:  The 

technical  proposal  shall  include  a comprehensive  technical 
description  of  the  CDSF  design  covering  the  configuration  of 
each  major  hardware  element  and  its  systems.  Include  diagrams 
to  show  major  features  of  the  design.  In  addition,  analysis 
and/or  rationale  must  be  provided  to  support  the  capability  of 
the  planned  design  to  meet  the  identified  user  requirements,  to 
include  at  a minimum,  vacuum  venting  to  space,  power  generation, 
heat  rejection,  and  ajmicrogravity  environment,  in  the  free 
flyer  mode,  of  1 X 10~  g (for  frequencies  below  0.1  Hz)  at  the 
center  of  gravity  (CG) . (The  CG  shall  be  located  within  the 
pressurized  volume  of  the  CDSF  and  available  to  users.) 


L-III-13 


783 


MAR  2 4 1988 


Describe  the  accommodations  of  each  CDSF  element, 
including  dimensions  of  the  flight  system  installation  in  the 
Orbiter  Payload  Bay.  Describe  the  primary  structural  design 
including  the  materials  used. 

Illustrate  how  components  of  the  various 
subsystems  are  accommodated  in  the  CDSF  structure  and  their 
accessibility  for  maintenance  or  replacement  during  flight  and 
ground  operations.  Describe  the  various  mechanical  systems  used 
in  the  CDSF.  Describe  any  ordnance  subsystem  and  any  interfaces 
with  the  STS. 


The  offeror  shall  present  data  showing  the 
Orbiter  payload  weight  and  center  of  gravity  for  each  CDSF 
element  and  any  mission  unique  items. 

The  offeror  shall  discuss  the  approach  to  thermal 
control  of  the  various  CDSF  systems  and  define  the  experiment 
standard  interfaces  for  cooling/heat  rejection.  Include 
diagrams  of  any  heat  transport  fluid  systems  and  discuss  the 
components.  State  the  appropriate  primary  performance 
characteristics  in  both  the  crew-operated  attached-to-orbiter 
and  free-flyer  modes. 

The  offeror  shall  present  a description  and 
diagrams  of  any  CDSF  propulsion  system  and  altitude  control 
systems  and  their  components.  State  the  appropriate  primary 
performance  characteristics.  Discuss  the  thruster  design 
including  the  thrust  level.  The  offeror  shall  present  a 
preliminary  analysis  of  the  propellant  requirements  for  a 
typical  mission  including  allowances  for  dispersions  and  margins 
available.  Propellant  loading  capabilities  shall  be  presented. 
Describe  the  pressurization  systems  and  present  appropriate 
factors  of  safety  data  for  any  systems  with  pressure 
requirements  for  ground  operations  and  flight. 

Discuss  the  proposed  CDSF  overboard  experiment 
vent  system  and  state  the  system  performance  characteristics, 
i.e.,  mass  flow  rates,  vacuum  level  capabilities  and  timelines. 
Define  locations,  standard  interfaces  and  discuss  system 
operation,  safety  and  control. 

The  offeror  shall  discuss  the  proposed  approach 
to  preserving  a habitable  "shirtsleeve”  environment  while  in  the 
CDSF  in  the  attached-to-Orbiter  crew-operated  mode.  Discuss  the 
approach  to  providing  and  maintaining  a nominal  sea  level 
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pressure  in  the  CDSF  while  in  the  free-flyer  mode.  Describe  any 
proposed  atmospheric  makeup  system.  Discuss  the  approach  to 
pre-conditioning  the  CDSF  atmosphere  prior  to  attached-to- 
Orbiter  crew  operations  during  revisit  missions.  Discuss 
instrumentation,  atmospheric  sampling  techniques  and  timelines 
required. 


The  offeror  shall  present  a description, 
including  diagrams,  of  each  subsystem  of  the  avionics  system. 

The  description  shall  include  the  computer,  power  distribution 
system,  instrumentation  system,  telemetry  system  and  the  command 
and  data  uplink  system.  The  description  will  include  the  system 
operational  capabilities  in  both  the  crew-operated 
attached-to-Orbiter  and  free-flyer  modes.  In  discussing  the 
on-board  computer  system  include  an  analysis  of  the  on-board 
memory  requirements,  capabilities  and  margins  available. 

Describe  the  protection  provided  to  prevent  or  minimize  the 
effect  of  electrical  power  interruptions  or  single  event 
electronic  upsets  on  the  on-board  avionics.  Identify  the 
electrical  power  requirements  (time  history  profile)  for  the 
mission  and  the  margins  available  in  the  crew-operated 
attached-to-Orbiter  mode.  Discuss  the  CDSF  instrumentation 
systems  including  types  of  measurements  planned  to  support  the 
experiment  complement.  Discuss  the  plan  to  accommodate  the 
experiment  requirements  for  launch  site  checkout,  if  required, 
and  in-flight  operations.  Define  the  proposed  mode  for 
verifying  the  RF  link  from  the  CDSF  to  TDRSS  while  the  CDSF  is 
in  the  Orbiter  payload  bay.  Define  the  command  capability  and 
requirements  for  nominal  and  contingency  operations  in  both  the 
crew-operated  and  free-flyer  modes. 

To  demonstrate  compatibility  with  an  extended  duration 
orbiter,  the  developer  shall  describe: 

(1)  Additional  stowage  provisions  in  the  CDSF  for 
crew  expendables. 

(2)  The  CDSF  capability  to  supply  necessary  power 
for  all  CDSF  subsystems  operations  and  experiment  operations 
while  attached  (docked)  with  the  Orbiter  for  up  to  25  days. 

(3)  Solar  array  operations  to  track  the  sun  to 
support  power  generation  for  the  facility  while  attached 
(docked)  with  the  Orbiter  and  in  the  free-flyer  mode. 
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o Post-landing  sample  recovery/experiment 

deintegration,  to  include  support  of 
contingency  landing  both  prior  to  CDSF 
deployment  on-orbit  and  for  nominal  end 
of  mission  return  to  Earth  for  servicing 
flights. 

b.  Describe  the  CDSF-provided  services/facilities 
for  Government  and  commercial  experiment  developers  for 
performance  of  experiment  integration  and  test  support 
activities.  Description  should  include  any  areas  set  aside  for 
(1)  experiment  receiving  and  inspection,  (2)  laboratory  space 
for  users  to  assemble,  calibrate,  and  verify  the  operation  of 
the  experiment  and  GSE  before  facility  integration,  and  (3)  user 
rooms  for  communication  and/or  data  handling  services  during 
CDSF  integration. 

c.  A description  of  CDSF  interaction/documentation 
and  schedule  requirements  on  Government  and  commercial 
experiment  developers  will  be  included  in  the  proposal.  Details 
of  documentation  required  by  the  CDSF,  such  as  experiment 
integration  and  operating  procedures,  hazards,  constraints  and 
safety  shall  be  provided. 

d.  Define  the  standard  CDSF-to-experiment 
interfaces  and  services,  to  include  structural/power/ther- 
mal/Command  Data  Management  System  (CDMS) , and  identify,  where 
applicable,  compatibility  with  other  known  carriers  (i.e., 
Spacelab,  middeck,  etc.)  and  adaptability  to  support  hardware 
evolution  to  Space  Station  era  carriers. 

e.  Government  and  commercial  experiment  hardware 
delivery  schedules  to  support  CDSF  buildup  and  processing  will 
be  submitted  for  both  the  initial  CDSF  flight  and,  generically, 
for  subsequent  experiment  changeout/CDSF  servicing  flights. 

f.  Describe  the  approach  for  establishment  of  an 
integrated  timeline  for  on-orbit  Government  and  commercial 
experiment  operations/activities,  including  flight  operations 
activities  related  to  real-time  adjustment  to  experiment 
timelines. 
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Section  4 - Approaches  For  Government  Funding  Scenarios 

The  offeror  shall  describe  its  approach  for  accommodating 
fixed  annual  Government  funding  scenarios  of  $80  million  and 
$140  million  (in  1988  dollars)  for  a period  of  five  years. 
Differences,  if  any,  from  the  baseline  Technical  proposal  shall 
be  addressed  in  this  section  with  appropriate  cross-reference  to 
the  baseline  proposal  sections:  Launch  System  Interfaces  and 

Operations,  CDSF  Design  and  Flight  Operations  and  User 
Accommodations . 

The  $80  million  and  $140  million  annual  funding  scenarios 
must  meet  the  minimum  technical  capabilities  outlined  in  the 
Statement  of  Work. 
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8.  section  7 - Approaches  For  Government  Funding  Scenarios 

The  offeror  shall  describe  its  approach  for  accommodating 
annual  Government  funding  scenarios  of  $80  million  and  $140 
million  (in  1988  dollars)  for  a period  of  five  years. 

The  following  escalation  shall  be  used  to  compute  the 


funding  available 
Calendar  Year 

in  then  year  dollars: 

22  22  21  22  22 

21 

22 

22 

21  22 

Escalation  (%) 

4.7 

5.0 

4.7 

5.0  5.2 

5.4 

5.6 

5.6 

5.6  5.6 

Govt  Fiscal  Yr 

89 

22 

21 

22  21 

21 

25 

22 

22  22 

Escalation  (%) 

4.5 

4.9 

4.8 

4.9  5.2 

5.4 

5.6 

5.6 

5.6  5.6 

Differences  from  the  baseline  business  proposal  shall  be 
addressed  in  this  section  with  appropriate  cross-references  to 
the  baseline  proposal  sections:  Financial  Capability,  Business 
Approach,  Approach  to  Commercialization,  and  Cost.  The  $80 
million  and  $140  million  annual  funding  scenarios  must  meet  the 
minimum  technical  capabilities  outlined  in  the  Statement  of 
Work. 


L-III-2  VOLUME  II:  TECHNICAL  PROPOSAL 


1.  The  proposal,  as  a minimum,  shall  describe  the 
overall  design  concept  of  the  CDSF  and  address  the  design  and 
operations  topics  indicated  in  paragraphs  below: 


Section  1 

Section  2 
Section  3 
Section  4 


Launch  System  Interfaces 
and  Operations 

CDSF  Design  and  Flight  Operations 

User  Accommodations 

Approaches  For  Government  Funding 
Scenarios 
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